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SUMMARY 
 
1. This report summarizes three years of monitoring (January 1997 to January 2000) on twenty 
Canandaigua Lake tributaries. Data has been collected monthly during baseline conditions 
(n=36) and for a total of 15 events throughout the period. Discharge and concentration of 
nitrate, total phosphorus, chloride, total suspended solids, and total Kjeldahl nitrogen were 
measured and converted into the amount of material lost from the watershed or loading into 
Canandaigua Lake. Precipitation records kept in the watershed were used to estimate the 
number of days of event and non-event conditions. Using this information annual loadings 
for the three years were calculated. Initial monitoring began in March of 1998 on four 
additional tributaries, Tannery Creek, Eelpot Creek, Grimes Creek and Reservoir Creek. 
2. All estimates of nutrient and soil loss per unit area for the 1997 to 2000 period have been 
revised to reflect new calculations of subwatershed areas. 
3. In the past three years of tributary monitoring, we have established the importance of 
meteorological events to the loss of nutrients and material into Canandaigua Lake. We have 
also prioritized the sub-watersheds in terms of those losses and narrowed the focus of 
remedial attention down from twenty to six sub-watersheds. This has allowed a shift in a 
portion of the monitoring towards the identification of the actual sources, both point and 
non-point, of pollution in the priority watersheds. This process has been completed for 
Sucker Brook and is reported on in Makarewicz, Lewis and Lewandowski (1999). Segment 
analysis of Gage Gully and Deep Run began in December of 1999. 
4. Based on the phosphorus loading from the watershed and chlorophyll data that were 
collected for Canandaigua Lake during 1997, 1998 and 1999, Canandaigua Lake falls into 
the oligotrophic category of bodies of water. That is, the offshore waters of Canandaigua 
Lake are relatively unproductive and have good water quality. 
5. Nutrient Losses From The Watershed: Based on three annual cycles including loadings from 
15 events, six watersheds are identified as contributing the largest amounts of nutrients per 
unit watershed area to Canandaigua Lake. These are Deep Run, Gage Gully, Vine Valley, 
Fall Brook, Naples Creek and Sucker Brook. Over the three-year study period, Deep Run 
loses the most phosphorus per unit area of watershed to Canandaigua Lake followed by Vine 
Valley and Gage Gully. All have substantial event loadings of total phosphorus and total 
Kjeldahl nitrogen that generally exceed event losses from other watersheds. For Deep Run, 
this represents over 1.4 tons of phosphorus per year entering the lake.  Baseline losses of 
nitrate exceed event losses in Fall Brook, Deep Run, West River and Sucker Brook. These 
watersheds are dominated by either an urban/suburban land use, such as Sucker Brook, or 
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are heavily into agriculture. Fifty two percent, 71% and 48% of the land is used in some 
form of agriculture in Fall Brook, Gage Creek and Deep Run, respectively. Events play a 
major role in annual phosphorus loading (mean = 81%; range 33% -98 %). Events are less 
important in nitrate loading from the tributaries in that in ten of the twenty tributaries, the 
majority of nitrate loss is during baseline conditions (mean = 51%; range 31% - 69%). The 
majority of TKN loading occurs during event conditions (mean = 63%; range 27.6% - 
90.1%).  
6. Suspended Solids Losses From The Watershed:  Several watersheds are losing suspended 
materials at higher levels compared to other watersheds and the overwhelming majority of 
the loss is during events. Deep Run, Naples Creek, and Gage Gully are delivering in excess 
of 1000 kg (2205 lb.) of suspended solids/ha annually to Canandaigua Lake during events. 
Fall Brook follows closely with 992 kg (2187 lb.) of suspended solids/ha. The vast majority 
of total suspended solids are lost during event conditions (mean = 94%; range 63.2% - 
99.8%).  
7. Deicing Salt:  Based on the three-year study period, Cook’s Point followed by Sucker 
Brook, Hick’s Point, Fall Brook, West River, and Deep Run delivered the highest amount of 
salt to Canandaigua Lake on an areal basis. The high loading of salt from Sucker Brook is 
clearly associated with the urban/suburban nature of this watershed and the large amount of 
deicing salt used on city streets. Hick’s Point Gully is predominantly in forest (63%) and 
agriculture (28%). However, the topography is very hilly in this area and the high loss of 
chloride reflects de-icing salt application on roads in this subwatershed.  Within the 
watershed of Cook’s Point, a covered de-icing salt pile does exist. At this point, we do not  
know the cause of the salt losses from the watershed.  
8. Fecal Coliforms:  In 1998 and 1999, fecal coliforms were found in all but two tributaries of 
Canandaigua Lake sampled.  In 1999, there were fewer occasions when fecal coliforms 
exceeded 200 colonies/100 mL.  In March, colonies were too numerous to count (TNTC) 
and in November exceeded 600 colonies/100mL below the Bristol Harbour Sewage 
Treatment Plant (STP)(station T15B) in the Seneca Point watershed, while less than 10 
colonies/100mL were observed upstream of the Bristol Harbour STP.  There appear to be 
occasions where this plant is releasing fecal coliforms into the environment.  
 As observed in 1998, fecal coliforms were present in Sucker Brook in 1999.  On 14 
December 1999, colonies were too numerous to count.  A continuing source of fecal 
coliforms exists in this watershed. The recently completed segment analysis (Makarewicz, 
Lewis and Lewandowski 1999) indicated that sources exist in the upper portion of the 
watershed associated with agriculture and that an intermittent source exists within the 
Canandaigua City limits. 
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 On 14 December 1999, fecal coliforms exceeded 18,000 colonies/100mL or were 
TNTC (too numerous to count) at a site in the Turner Road area (site TA) in the Lincoln Hill 
subwatershed. Samples are routinely taken by the Watershed Inspector to verify specific 
problems to be abated.  Twelve septic systems were voluntarily  repaired in 1999. 
 
RECOMMENDATIONS 
 
1. A new stressed stream analysis/segment analysis should be considered for the following 
creeks to identify sources of nutrients and materials: Vine Valley, Fall Brook, and Naples 
Creek.  
2. With this report, there will be three years of monitoring data for the tributaries.  In 
addition, this year we will add data from six more hydrometeorological events.   A sound 
data basis does exist for the watersheds monitored.  We have not had any major changes 
in the ranking of subwatersheds by their loading into the lake over a three-year period as 
we added new data. There is some year to year variability in loading from each 
watershed. However, the use of the annual data to establish a trend analysis is not 
scientifically valid because of the sampling design.  Rather than continuing to monitor the 
same subwatersheds, where the rankings have not changed we suggest that other small 
watersheds not previously sampled be studied.   This is not to say that monitoring of the 
current tributaries should be completely discontinued.  We suggest that a sampling plan 
be devised that returns to the original 20 tributaries at a given time interval (e.g., every 
third year).   This would allow us to evaluate any changes that may occur in the 
watershed. 
3. There are a number of smaller intermittent tributaries that exist that have not been part of 
the monitoring plan. Since most of the loss of phosphorus and soil from watersheds in 
this area occurs during events, it follows that the small intermittent streams may be 
provide large loads of materials to the lake during periods of flow. In Conesus Lake, we 
have found “rivulets” to be seasonally important – especially in areas of steep 
topography.  We recommend a sampling plan that extends into these smaller 
subwatersheds. A list of potential sites is provided in Appendix 9. 
4. The high loss of sodium  (i.e., de-icing salt) from Hick’s and Cook’s Point should be 
investigated – perhaps through a segment analysis approach. Despite the construction in 
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1995 of a covered barn for storage of de-icing salt in the Cook’s Point watershed, there 
still seems to be high losses of chloride in this watershed.  The text provides further 
discussion on this issue. 
5. The Deep Run and Gage Gully stream segment analysis should be completed and a report 
issued by the March of 2001.   Although some follow-up sampling may be required for 
these sub-watersheds, it can not be determined at this time.  A recommendation will come 
with this report.  
6. The summer monitoring of Canandaigua Lake should be maintained as a reference or 
baseline of the health of the lake. 
7. The automated sampling station should be moved to another site (e.g., Deep Run or Fall 
Brook) to obtain year- round discharge and nutrient and soil losses.  This should be done 
in the spring or summer. 
8. Discussion on the need to consider losses of herbicides and pesticides from the watershed 
is suggested.   This discussion should consider what kind of herbicides and pesticides are 
being used in the watersheds before attempts to determine if losses to the lake are 
occurring. 
9. As “best management practices” are introduced into watersheds, follow-up studies 
confirming their success are suggested as a mechanism to validate further requests for 
funding (e.g. Vine Valley). 
10. Some consideration should be given to updating information on land use patterns in 
subwatersheds. In particular, updated information on percent of land in agriculture, 
percent of land in forests, percent in use as pasture, etc. 
 
FUNDING SUPPORT 
 
The 1999 Enhanced Testing and Sampling program for the Canandaigua Lake Watershed 
was supported by: East Shore Association, Canandaigua Lake Pure Waters, Ltd., Yates County 
Soil and Water Conservation District, Ralph Azzarone, Canandaigua Lake Watershed Task 
Force,  City of Canandaigua, Town of Canandaigua, Town of Gorham, Town of South Bristol, 
Village of Newark, Town of Naples, Town of Middlesex, Village of Palmyra, Village of Naples, 
Town of Potter, Town of Hopewell, Town of Italy, Town of Bristol, and the Village of 
Rushville. 
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 INTRODUCTION  
Freshwater resources have historically played an instrumental role in community 
development and economic sustainability. Canandaigua Lake is not an exception. Canandaigua 
Lake plays an important role in the economy of several counties, has aesthetic value and 
provides diverse opportunities for those who enjoy the resource directly. For example, the State 
of the Watershed Report (Landre et al.1994) stated that the value of "Lake-Influenced" properties 
was in excess of $600 million and that tourism in Ontario County generated 4000 jobs and 
payrolls in excess of $40 million. Protection of this resource depends largely on the identification 
of both the cause and effect of elements likely to reduce the economic and social value of the 
lake. Although previous water quality efforts on Canandaigua Lake suggested that the lake was 
not under undue stress due to high nutrient levels, there were areas of concern such as the 
sediment plumes associated with streams after rainfalls and other early indications of cultural 
eutrophication (Landre et al. 1994). 
Non-point and point source pollution resulting mainly from various land uses, as well as 
point sources within the 174 square mile watershed, have the potential to significantly alter the 
water quality of Canandaigua Lake and reduce its value as a resource. In general, the water 
quality of Canandaigua Lake is determined by the nutrients lost from the watershed. 
Identification, prevention and remedial action within the many sub-watersheds of Canandaigua 
Lake serve to protect the Lake from deteriorating water quality. 
To identify pollution sources within 174 square miles of watershed is difficult. Determination 
of sources and magnitude of nutrient loading from watersheds is prerequisite to remedial action 
and essential to making cost-effective land management decisions as it reduces the likelihood of 
costly miscalculations based on the assumption of nutrient sources and modeling rather than their 
actual identification. We have found that this process enhances the ability of concerned groups to 
obtain external funding for remedial projects. The process adopted focused on 16 sub-
watersheds, and has now expanded to 20 sub-watersheds, distributed throughout the entire 
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watershed of Canandaigua Lake (Fig. 1). Three sub-watersheds (Vine Valley, West River and 
Sucker Brook) are sampled at two locations. The Naples Creek complex is currently being 
sampled at six locations (Naples, Tannery, Eelpot, Reservoir and Grimes Creeks). A three-year 
monitoring effort has enabled us to identify those sub-watersheds that potentially have the 
greatest impact on the lake. Both in-lake and watershed monitoring of Canandaigua Lake by 
several groups over the past three years has enabled us to compile data on priority nutrients and 
bacteria that potentially degrade lake water quality and thus make progress toward the goal of 
establishing priority subbasins in which to focus remedial efforts. 
In this report, we provide answers to the following questions based on three years of tributary 
monitoring: 
 What nutrients and materials are being lost from the watershed? 
 What sub-watersheds of Canandaigua Lake provide the greatest amount of 
nutrients to the Lake?   
 Are the loadings from these watersheds high or low as compared to other 
watersheds in New York State?     
 Are the losses related to meteorologic events?   
 Are there any indications of pollution from sewage?  What sub-watersheds?   
 Are there any changes in the trophic status of Canandaigua Lake? 
 
METHODS 
General: 
Canandaigua Lake Tributary Monitoring: 
 Sixteen tributaries (Fig. 1) were monitored over 36 months (January 1997 to January 
2000). An additional four tributaries (Tannery, Eelpot, Reservoir and Grimes Creeks) were 
added beginning in March of 1998. A monthly baseline and 15 event samples were taken 
manually and transported to SUNY Brockport for water chemistry analysis for total phosphorus 
(TP), total kjeldahl nitrogen (TKN), nitrate + nitrite, chloride and total suspended solids (TSS) 
(see detailed methods below). 
  Daily nutrient and sediment loading from the watershed were calculated by multiplying 
the discharge on the day of the sample by the concentration of the nutrient or solids from the 
appropriate water sample. 
 An estimate of annual loadings was calculated by utilizing precipitation records kept at 
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the Canandaigua Lake Water Treatment Plant (Appendix 7). An analysis of events triggered at 
the continuous monitoring stations at both Sucker Brook and Naples Creek showed that the 
average event lasted 2.3 days. Using the daily precipitation measurements, we arbitrarily stated 
that an event condition arises when greater that 0.5 inches of precipitation is recorded in a single 
day. This assumption correlated well with the continuous hydrographs recorded at Sucker Brook 
or Naples Creek. Therefore, the number of days that the watershed was under 'event conditions' 
was calculated by multiplying the number of days that received >0.5 inches of precipitation by 
2.3 days per event. This value was used to convert the 'grab' loadings to annual estimates. Annual 
loadings were calculated for each tributary for 1997, 1998 and 1999 and the combined three 
years of data. It is the combined 1997, 1998 and 1999 data that are reported on in this report. 
 Loadings to Canandaigua Lake were normalized by the subwatershed area. 
Subwatershed areas for each tributary were recalculated utilizing GIS technology (Appendix 6).  
All loadings for the 1997 to 2000 period have been recalculated to reflect these new revised 
estimates of watershed area. 
 All sampling bottles were pre-coded so as to ensure exact identification of the 
particular sample. All filtration units and other processing apparatus were cleaned routinely with 
phosphate-free RBS. Containers were rinsed prior to sample collection with the water being 
collected.  In general, all procedures followed EPA standard methods (EPA 1979) or Standard 
Methods for the Analysis of Water and Wastewater (APHA 1999). Sample water for dissolved 
nutrient analysis (nitrate + nitrite) was filtered immediately with 0.45 m MCI Magma Nylon 66 
membrane filters and held at 4C until analysis. 
Water Chemistry: 
Nitrate + Nitrite: Dissolved nitrate + nitrite nitrogen analyses were performed by the automated 
(Technicon Autoanalyser) cadmium reduction method (EPA 1979, APHA 1999). 
Chloride:  The mercuric nitrate titration method was employed for chloride analysis (APHA 
1999). 
Total Phosphorus:  The persulfate digestion procedure was used prior to analysis by the 
automated (Technicon autoanalyser) colorimetric ascorbic acid method (APHA 1999). 
Total Kjeldahl Nitrogen: Analysis was performed using a modification of the Technicon 
Industrial Method 329-74W/B. The following modifications were performed: 
1.  In the sodium salicylate-sodium nitroprusside solution, sodium nitroferricyanide (0.4g) 
replaced the concentrated nitroprusside stock solution. 
2.  The reservoir of the autoanalyser was filled with 0.2M H2SO4 instead of distilled water. 
3.  Other reagents were made fresh prior to each analysis. 
Total Suspended Solids:  APHA (1995) Method 2540D was employed for this analysis. 
Fecal Coliforms:  Fecal coliform analysis was performed by the Canandaigua Lake Water 
Treatment Plant (ELAP #10910) using the Membrane Filter Technique  (Part 9222, Subpart D, 
APHA 1999). 
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Physical Measurements: 
Stream Velocity:  Stream velocity was measured at equally spaced locations in either a culvert or 
cement channel of a bridge under a road with a Gurley flow meter (Chow 1964). Locations of 
tributary monitoring sites and number of velocity measurements taken are presented in Appendix 
3 of Makarewicz and Lewis (1999). 
Stream Height and Cross-Sectional Area:   Stream depth was measured as the difference between 
the vertical height of the culvert/bridge opening and the distance between the stream surface and 
upper portion of the culvert/bridge.  The location at the culvert/bridge where this measurement 
was taken is provided in Makarewicz and Lewis (1998). Stream cross-sectional area for various 
stream heights was calculated by planimetry after measuring the cross-sectional dimensions of 
each stream monitored. 
Rating Curve:   Rating curves were developed for the 20 tributaries sampled over the past two 
years and are presented in Appendix 1 of Makarewicz and Lewis (1999). To this report we have 
added the ratings curves for the four new tributaries, Tannery, Eelpot, Reservoir, and Grimes 
(formerly North Naples) Creeks were sampled in the past 22 months.  Also, the Seneca Point 
rating curve has been updated to reflect the bulldozing of the stream channel that occurred 
between 10 August and 19 September of 1998 to remove large boulders.  
Quality Assurance Internal Quality Control:    Multiple sample control charts (APHA 1999) 
were constructed for each parameter analyzed, except total suspended solids. A prepared quality 
control solution was placed in the analysis stream for each sampling date. If the control solution 
was beyond the set limits of the control chart, corrective action was taken and the samples re-run.   
External Quality Control: The Water Chemistry Laboratory at SUNY Brockport is certified 
through the New York State Department of Health's Environmental Laboratory Approval 
Program (ELAP - # 11439). This program includes biannual proficiency audits, annual 
inspections and good laboratory practices documentation of all samples, reagents and equipment.  
Table 1 is a summary of our last proficiency audit. 
 
RESULTS  and  DISCUSSION 
 
What Sub-watersheds Deliver the Largest Quantity of Materials to the Lake? 
We now have a total of 51 samples (36 baseline and 15 event samples) taken from the 20 
tributaries of Canandaigua Lake. The data base is large enough that we feel confident that we can 
provide a reasonable average estimate of annual nutrient and sediment loss from the tributaries 
into Canandaigua Lake based on the data from the three-year sampling period.  Although 
comparisons of annual loading can be made for each year of this study, it would be scientifically 
inappropriate to do this.  There are several reasons for this.  The first is the sampling design.  
Trend analyses would require sampling the discharge of streams continuously with appropriate 
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nutrient sampling during events and baseline conditions.  This provides more precise measures of 
how much water is leaving each watershed and what the nutrient load is for any given day. This 
reduces sampling variability.  
 The current sampling scheme provides a “snapshot” for an instant in time. We have 51 
snapshots (i.e. sample dates) or instances in time where samples have been taken. At any given 
instance we measure discharge and nutrient levels – but this varies each minute of each day.  It 
may rain only on one end of the lake.  The event may be over by the time we reach a stream.  We 
also do not sample all events because of budget limitations. Thus the estimates we have are good 
measures of loading for each “snap shot” we take.  These “estimates” of loading are improved 
and approach reality as we take a greater number of samples.  Thus when we average over 51 
sampling events, we begin to have a reasonable picture of the loading to the lake from each 
stream.  How do we know this?  The fact that the rankings in the average loading for each stream 
are not changing from year to year as we add more data. The data set as a whole unit is providing 
a reasonable estimate on which watersheds are delivering more materials and nutrients to 
Canandaigua Lake. The strength of this estimate is in the large number of samples for a three-
year period.  When we take a single year the estimate is based only a few sampling days (often 
<15). This makes these annual estimates unreliable for trend analysis because of the high 
variability that exists in these systems.  
The results based on three years of data are presented in a series of comparative bar graphs 
(Figs. 2-6). Each bar graph in this series (Figs. 2-6) represents the nutrient or material losses 
from a tributary and its associated watershed normalized by the size of the watershed to allow 
direct comparison of each tributary - sometimes termed loading to the lake. The red bar (or black 
bar in black and white copies) is average annual event loading; the green bar (or gray bar) 
represents the average annual baseline or non-event loading to Canandaigua Lake for the period 
January 1997 to January 2000. Baseline values are generally low when considered on a per day 
basis. On an annual basis, baseline loading increased because the majority of the days during a 
year are not rainy days or so-called events. There are several creeks that have multiple sampling 
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locations on them. We use the sampling site closest to the lake or the site without undue lake 
influence (e.g., Sucker Brook, Lower Vine Valley, Lower West River) when comparing losses 
from tributaries in the following discussion. All loading data are presented in Appendices 2-5. 
Phosphorus (Figure 2): 
Tributary phosphorus (P) concentrations during events continue to be a major problem in 
some creeks. A benchmark for comparison is the maximum permissible concentration of 500 g 
P/L allowable in sewage effluent discharged into Lake Ontario and Lake Erie by the United 
States Environmental Protection Agency. During the three-year period, tributaries that had 
concentrations during "individual" meteorologic events above 500 g P/L were Upper Vine 
Valley (4 events), Upper Sucker Brook (2), Naples (2), Lower Naples (2), Cook’s Point (1), 
Seneca Point (1), Deep Run (2), Reservoir Creek (1), and Gage Gully (2). Over the three year 
monitoring period, the creeks with the five highest average total phosphorus concentration 
during events were Upper Vine Valley (510 g P/L), Lower Vine Valley (230 g P/L), Sucker 
Brook (Station) (230 g P/L), Reservoir Creek (220 g P/L) and Upper West River (200 g P/L) 
(Table 2). Mean non-event concentrations ranged from 7.2 and 7.4 g P/L in Menteth Gully and 
Grimes Creek, respectively, to a high of 92.5 and 87.8 g P/L at the Seneca Point site and Sucker 
Brook Station site, respectively (Table 3). 
Although concentrations are a useful piece of information, the loading to Canandaigua Lake 
or loss from a watershed to the lake is a better measurement of a watershed's impact because it 
considers the volume of water in addition to the concentration of the nutrient in the water. Direct 
comparisons of watersheds using areal losses (loss per watershed area) are used in this report and 
may be the best measure used in the prioritization of watersheds for remedial action. 
Considering annual areal loading, Deep Run delivers more phosphorus (>1.4 kg P/ha or > 3.1 
lb P/ha) into Canandaigua Lake than any other watershed (Fig. 2). This represents about 1.4 tons 
of phosphorus per year. Gage Gully, Vine Valley, Fall Brook, Naples Creek, and Sucker Brook 
all have substantial losses of total phosphorus. These are the same six creeks identified in the 
previous two reports, although their order has changed slightly. A major portion of the annual 
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loading for these six creeks occurs during event conditions (mean for all creeks = 81%, range = 
33% - 98%; Appendix 8). These creeks can also be compared to other creeks in western and 
central New York which have been monitored in a similar fashion. The six streams identified 
above have daily areal phosphorus loadings (Table 4) approaching streams that contain the 
effluent from sewage treatment plants or are similar to streams draining urban and suburban 
watersheds. For example, prior to diversion of the effluent from a sewer treatment facility, 
Irondequoit Creek near Rochester, NY, released 5.6 g P/ha/d (Table 4). On the other hand, 
Menteth Gully (0.40 g P/ha/d), Conklin Gully (0.50 g P/ha/d), Clark Gully (0.36 g P/ha/d), 
Barnes Gully (0.25 g P/ha/d), all have relatively low losses of phosphorus more comparable to 
creeks with forested watersheds (Table 4). The four additional creeks [Reservoir (0.84 g P/ha/d), 
Eelpot (0.49 g P/ha/d), Grimes (0.40 g P/ha/d) and Tannery Creeks (0.26 g P/ha/d)] added to the 
sampling regime in 1998, are all delivering relatively low amounts (less than 1g P/ha/d, less than 
0.002 lb P/ha/d) of phosphorus to Canandaigua Lake . 
In terms of direct annual loss to Canandaigua Lake, West River (9,664 kg P or 21,305 lbs.), 
Naples Creek (9,023 kg P or 19,892 lbs.), Sucker Brook (2,280 kg P or 5,026 lbs.), Fall Brook 
(1,892 kg P or 4,171 lbs.), Vine Valley (1,674 kg P or 3,691 lbs.) and Deep Run (1,305 kg P or 
2,877 lbs.) are the top six ranking streams.  
Since phosphorus is generally considered to be the limiting nutrient of phytoplankton growth 
in freshwater lakes, any remedial program to protect the water quality of Canandaigua Lake 
should address these six watersheds:  Deep Run, Gage Gully, Fall Brook, Naples Creek, Vine 
Valley, and Sucker Brook. Locations of sources of phosphorus within the Sucker Brook 
watershed are discussed in Makarewicz, Lewis and Lewandowski (1999). Because of its location 
at the north end of the lake, Sucker Brook would have major impacts on the nearshore zone near 
its entrance into Canandaigua Lake. There are also two sites within this sub-watershed that 
possess SPDES Permits for the discharge of pollutants (Pactiv and First Wesleyan Church) as 
well as five farms with animal concentrations on them (State of theWatershed 1994).  
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Nitrate + Nitrite (Figure 3) 
Nitrate (actually nitrate + nitrite) is a measure of the soluble forms of nitrogen that are used 
readily by plants for growth. Normally, there is little or no nitrite in surface water.  
The highest average event nitrate concentrations observed were in descending order: Gage 
Gully (3.24 mg N/L), Fall Brook (2.36 mg N/L), Deep Run (2.22 mg N/L), Upper Sucker Brook 
(1.90 mg N/L) and Upper Vine Valley (1.79 mg N/L)(Table 2). The same five streams had the 
highest baseline nitrate concentrations (Table 3). This observation suggests that the ground water 
had been affected by land use in these watersheds.  High nitrate concentrations in ground water 
are often associated with fields in agriculture.  Average baseline concentrations are below 1.0 mg 
N/L for the other 18 creeks with nitrate concentrations being lowest in forested watersheds (e.g., 
Clark Gully, 0.09 mg N/L) (Table 3). No state or national guidelines exist for maximum 
permissible levels in surface waters.  
Figure 3 depicts annual event and non-event losses of nitrate from the watersheds. Similar to 
phosphorus losses from the watersheds, the six watersheds that were contributing the largest 
amount of nitrate to Canandaigua Lake in descending order were Deep Run, Fall Brook, Gage 
Gully, Sucker Brook, Vine Valley and West River. The difference from the phosphorus ranking 
is that West River replaces Naples Creek in the ranking. Another difference from phosphorus is 
that non-event losses make up a considerable percentage of the annual nitrate loss and for ten of 
the tributaries the majority of nitrate loss is during baseline conditions. The five highest creeks in 
terms of percent baseline nitrate loading are Sucker Brook (69%), West River (68%), Grimes 
(67%), Eelpot Creek (66%) and Cook’s Point (62%).  
 
Total Suspended Solids (Figure 4) 
The loss of suspended solids is a measurement of the loss of soil and other materials 
suspended in the water from a watershed and can be used as a measure of soil erosion. Stream 
bank erosion can be a major source of soil loss.  In general, soil erosion is one of the major 
causes of nutrient loss from watersheds and is often correlated with total phosphorus loss.  
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Mean event concentrations of suspended solids in descending order were Naples Creek (253 
mg/L), Upper West River (164 mg/L), Eelpot (156 mg/L), Deep Run (150 mg/L), Fall Brook 
(146 mg/L) and Upper Vine Valley (145 mg/L). 
Several watersheds are losing suspended materials at higher levels compared to other 
watersheds and the overwhelming majority of the loss is during events (mean = 94%; range 
63.2% - 99.8%). Deep Run, Naples Creek and Gage Gully are delivering in excess of 1000 kg 
(2250 lb.) of suspended solids/ha annually to Canandaigua Lake during events (Figure 4). Fall 
Brook is also high delivering 992 kg/ha annually.  Another way of considering the loading is the 
total loading from the watershed not normalized by the area of the watershed.  For Deep Run 
about 1200 tons of soil per year is washed into the lake.  In contrast Tannery Creek is delivering 
about 87 tons of soil per year. 
Chloride (Figure 5) 
Chloride is a component of deicing salt. Unlike the other chemicals discussed where the 
highest concentration often occurred during meteorologic events, concentrations of chloride were 
often highest during non-events. This reflects the constant melting due to the application of 
deicing salt on roads and the continual melt water that carries the salt (sodium and chloride) into 
streams. During precipitation events, the salt is actually diluted by the precipitation resulting in a 
lower concentration. Highest mean event concentrations were observed at Cook's Point (93.4 
mg/L), Upper Sucker Brook (83.5 mg/L), Sucker Brook (80.2 mg/L), Gage Gully (60.0 mg/L), 
and Barnes Gully (59.2 mg/L) (Table 2). At Cook's Point, there is a steep hill that undoubtedly is 
heavily salted. Baseline or non-event concentrations were highest at Upper Sucker Brook and 
Sucker Brook (Station) (208.9 and 121.9 mg/L, respectively) followed by Cook's Point (92.4 
mg/L), Barnes Gully (78.7 mg/L) and Fall Brook (69.7 mg/L) (Table 3).  
Cook's Point followed by Sucker Brook, Hicks Point, Fall Brook and West River delivered 
the highest amount of salt to Canandaigua Lake on areal basis (Fig. 5). The high loading of salt 
from Sucker Brook is clearly associated with the urban/suburban nature of this watershed and the 
large amount of deicing salt used on city streets. In 1994, the "State of the Watershed." (Landre 
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et al. 1994) indicated that the Sucker Brook watershed was the number one contributor of deicing 
salt based on the average tonnage of salt applied to roads (29.8 tons of salt per mile of road) and 
the fact that an exposed salt/sand mix existed in the watershed. Appendix 16 provides deicing 
salt usage by municipality or agency during the winter of 1998-99. Despite the construction in 
1995 of a covered barn for storage of de-icing salt in the Cook’s Point watershed (Canandaigua 
Lake Watershed Management Plan 1999), there still seems to be high losses of chloride in this 
watershed. The large amount of de-icing salt loss from Cook’s Point may be related to the 
rugged terrain in this subwatershed and possibly to salt left in the soil prior to construction of the 
barn.  However, since this barn was constructed in 1995 and considering the high solubility of 
salt, it would seem unlikely that chloride left on the ground prior to construction of the barn is 
still being leached from the soil   
Our measurements of chloride loss to Canandaigua Lake from each watershed are fairly 
variable from year to year (Appendix 2-4) and reflect micro-climate along the lake and the need 
to salt where icing conditions exist. West River (84%), Sucker Brook (83%), Conklin Gully 
(74%), Fall Brook (73%), Cook's Point (71%) and Menteth Point (70%) all had non-event 
chloride losses of greater than 70% versus event chloride losses.   
Total Kjeldahl Nitrogen (Figure 6) 
Total kjeldahl nitrogen (TKN), is a measure of the organic nitrogen loss from the watershed. 
For example, cow manure would contain a large amount of organic nitrogen. Concentrations of 
TKN were higher in events than during non-events suggesting that organic material is being 
swept off the watershed during precipitation. Highest mean event concentrations were observed 
at Vine Valley (Upper site 3,181 g N/L, Lower site 1,293 g N/L), Upper Sucker Brook (1,206 
g N/L), Sucker Brook (1,182 g N/L) and Gage Gully (1,165 g N/L) (Table 2).   
In descending order, the greatest loss of total kjeldahl nitrogen from the watershed to 
Canandaigua Lake occurred as follows:  West River, Fall Brook, Deep Run, Vine Valley, Gage 
Gully, Hick’s Point, and Sucker Brook (Station) (Figure 6, Appendix 5). The majority of TKN 
losses occur during event condition (mean = 63%; range 27% - 90%). The creeks with the 
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highest percent loss of TKN during events were Gage Gully (90%), Deep Run (85%), Naples 
Creek (83%), Vine Valley (79%) and Fall Brook (75%). These losses are associated with land 
use. Forty eight percent, 71% and 52% of the land is used in some form of agriculture in Deep 
Run, Fall Brook and Gage Gully, respectively (Landre et al. 1994). Fall Brook is also listed as 
having some animal concentrations (Landre et al. 1994). During our sampling trip on 5 February 
1997, there was an aroma of cow manure coming from the water at both the Upper and Lower 
Vine Valley sites. Concentrations of TKN on these dates were some of the highest values 
observed during the study at 4.9 and 8.4 mg N/L at these sites. On 22 June 1998, TKN at Upper 
Vine Valley reached a high of 26.1 mg N/L.  Total phosphorus at these two sites on 5 February 
1997 were also the highest observed during the study at 2.70 and 1.51 mg P/L. 
Two creeks had the majority of TKN lost during baseline conditions. West River, and 
Conklin Gully had 72% and 69% of their TKN losses during non-event conditions, respectively. 
What Sub-watersheds Have Evidence of Coliform Bacteria?  
Tests for detection of pathogens associated with fecal material are not generally done.  
Instead, detection and enumeration of indicator bacteria typically found in the guts and feces of 
warm blooded animals are measured, such as fecal coliforms. Specific concerns from agriculture 
have centered on water supplies that receive direct run-off from pastures, feedlots and land 
disposal areas. Results of fecal coliform monitoring in 1997 are presented in Makarewicz and 
Lewis (1998). In 1998, fecal coliforms were found in the waters of all the tributaries of 
Canandaigua Lake sampled (Makarewicz and Lewis, 1999). Fall Brook, Deep Run, Gage Gully, 
Fisher Gully, Vine Valley, Naples Creek, Cook's Point, Seneca Point Gully, Menteth Gully, 
Tichenor Gully and Sucker Brook all had coliform counts in excess of 200 colonies/100 mL on 
one of the dates sampled (Table 5). Fecal coliforms at Vine Valley were "too numerous to count" 
on 17 August 1998. Sucker Brook had coliform counts of 3740 colonies/100 ml and 2540 
colonies/100 ml on 15 June and 20 July 1998, respectively. This may be a result of the sewer 
cross connections and overflows during heavy rain events that have been reported by the City of 
Canandaigua.  
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In 1999, there were fewer occasions where fecal coliforms exceeded 200 colonies/100 mL.  
In March, colonies were too numerous to count (TNTC) and in November exceeded 600 
colonies/100ml below the Bristol Harbour Sewage Treatment Plant (STP)(station T15B), while 1 
colony/100mL was observed upstream of the Bristol Harbour STP.  There appears to be 
occasions when this plant is releasing fecal coliforms into the environment.   
As observed in 1998, fecal coliforms were present in Sucker Brook.  On 14 December 1999, 
colonies were to numerous to count.  A continuing source of fecal coliforms exists in this 
watershed.   The segment analysis (Makarewicz, Lewis and Lewandowski 1999), recently 
completed, indicated that sources exist in the upper portion of the watershed associated with 
agriculture and that an intermittent source exists within the Canandaigua City limits. 
On 14 December 1999, fecal coliforms exceeded 18,000 colonies/100mL or were TNTC (too 
numerous to count) at a site in the Turner Road area (site TA) in the Lincoln Hill subwatershed. 
Samples are routinely taken by the Watershed Inspector to verify specific problems to be abated.  
Twelve septic systems were voluntarily  repaired in 1999. 
 For drinking water, current regulations prohibit fecal coliforms in numbers exceeding one 
colony per 100 mL. In contrast, the cutoff  for primary contact recreation (swimming and 
fishing) is 200 colonies per 100mL (EPA 1978). These data indicate that fecal contamination 
does exist in some watersheds during the summer - a period of low water flow and less dilution. 
Typical sources of fecal contamination include failed septic systems, lack of septic systems, and 
fecal contamination from livestock operations. 
 
What is the Relationship Between Phosphorus Loss from the Watershed and Water 
Quality of Canandaigua Lake? 
Although other nutrients, suspended solids, chlorides and bacteria are a concern and are 
indicators of other problems as mentioned, phosphorus control is generally considered to be a 
major goal of protecting a lake from becoming over productive. This concept, sometimes called 
the nutrient loading concept, implies that a quantifiable relationship exists between the amount of 
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nutrients reaching a lake and its trophic status, which can be measured by chlorophyll a levels.  
Monitoring of the lake was performed by Dr. Bruce Gilman of Finger Lakes Community College 
(Gilman 1997, 1998, 1999 ). We have taken Gilman’s chlorophyll data and our phosphorus 
loading data to create Figure 7. This graph presents the relationship of chlorophyll level to 
potential available phosphorus for some common upstate New York lakes and bays. Based on 
the phosphorus loading from the watershed and chlorophyll data that were collected for 
Canandaigua Lake and its tributaries, Canandaigua Lake falls into the oligotrophic category of 
bodies of water.  Theoretically, if loading of phosphorus from the watershed increases, the 
amount of chlorophyll (i.e., plants) increases and the lake becomes increasingly more productive.  
If the loading of phosphorus decreases, the amount of plants decreases and the lake becomes less 
productive.   Thus a method of managing the lake becomes available. The primary goal of the 
Canandaigua Lake Watershed Task Force of protection and enhancement of Canandaigua Lake 
water quality can be achieved by identifying and reducing phosphorus losses from the impacted 
sub-watersheds.   
We can use the data from Figure 7 to estimate a maximum target phosphorus load to 
Canandaigua Lake. Assuming the current water quality of the lake is satisfactory, a first estimate 
of the maximum phosphorus target loading from the entire watershed to Canandaigua Lake 
would be the current mean phosphorus load of 93 mg P/m3 of lake water/yr for the three-year 
period. This number is slightly lower the than previous reported as the average decreased last 
year.  93 mg P/m3 represents the amount of phosphorus that may enter the lake (one cubic meter 
of the lake) from the watershed to maintain the current chlorophyll level. If the loading increases, 
theoretically the chlorophyll level increases.   If the loading decreases, the chlorophyll level 
should decrease. This value could be used as a preliminary target level for the maximum 
permissible phosphorus loading into the lake.  This value will vary somewhat from year to year 
from natural variability in the system (e.g., more or less light needed for photosynthesis, more 
loading of phosphorus due to greater rainfall or application on the watershed, etc.), and from the 
small number of samples taken for analysis. 
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Summary 
In the past three years of tributary monitoring, we have established the importance of 
meteorological events to the loss of nutrients and material into Canandaigua Lake. We have also 
prioritized the sub-watershed in terms of those losses and narrowed the focus of remedial 
attention down from sixteen to six sub-watersheds. This has allowed a shift in a portion of the 
monitoring towards the identification of the actual sources, both point and non-point, of pollution 
in the priority watersheds. The Sucker Brook Segment Analysis has been completed 
(Makarewicz, Lewis and Lewandowski 1999). Intensive monitoring is also continuing in the 
watershed. At present, efforts are concentrated on segment analysis of Gage Gully and Deep 
Run. 
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Table 1. Results of the semi-annual New York State Environmental Laboratory Assurance 
Program (ELAP Lab # 11439, SUNY Brockport) Non-Potable Water Chemistry Proficiency 
Test, July 1999.  Score Definition:  4 (Highest) = Satisfactory, 3 = Marginal, 2 = Poor, 1 = 
Unsatisfactory.  
 
Analyte Mean/Target Result Score 
Residue 
    Solids, Total Suspended 
 
18.3 mg/L 
 
18.2 mg/L 
 
4 
Hydrogen Ion (pH) 
    Hydrogen Ion (pH) 
 
6.00 
 
5.96 
 
4 
Organic Nutrients 
    Kjeldahl Nitrogen, Total 
    
    Phosphorus, Total 
    
 
14.70 mg/L 
 
1.56 mg/L 
 
 
15.60 mg/L 
 
1.59 mg/L 
 
 
4 
 
4 
Total Alkalinity 
    Alkalinity 
 
94.60 mg CaCO3/L  
 
98.32 mg CaCO3/L 
 
4 
Inorganic Nutrients 
    Nitrate (as N) 
 
    Orthophosphate (as P) 
 
 
14.80 mg/L as N 
 
0.914 mg/L as P 
 
 
13.33 mg/L as N 
 
0.920 mg/L as P 
 
 
4 
 
4 
Minerals 
    Chloride 
 
 
180.0 mg/L 
 
 
183.2 mg/L 
 
 
4 
 
Wastewater Metals I and II 
    Calcium, Total 
     
    Magnesium, Total 
 
    Potassium, Total 
 
    Sodium, Total 
 
 
20.30 mg/L 
 
13.00 mg/L 
 
5.03 mg/L 
 
35.70 mg/L 
 
 
19.54 mg/L 
 
14.22 mg/L 
 
5.29 mg/L 
 
36.68 mg/L 
 
 
4 
 
4 
 
4 
 
4 
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Table 2. Event water chemistry for Canandaigua Lake tributaries, January 1997 to January 2000. Values include the 
mean  the standard error, minimum and maximum concentrations. TP = total phosphorus, TSS = total suspended 
solids, TKN = total Kjeldahl nitrogen and ND = non-detectable. 
Creek TP 
(g P/L) 
 
Nitrate 
(mg N/L) 
TSS 
(mg/L) 
Chloride 
(mg/L) 
TKN 
(g N/L) 
T1 - Fall Brook 129.6  37.4 
(15.1 - 463.6) 
2.36  0.65 
(0.68 - 9.42)
145.6  55.4 
(3.4 - 695.0)
55.5  14.1 
(17.6 – 237.3) 
1085  204 
(390 - 3060)
T2 - Deep Run 149.7  54.2 
(9.9 - 648.8) 
2.22  0.60 
(0.33 – 9.10)
150.0  60.1 
(2.5 - 635.0)
47.9  9.4 
(16.8 – 135.9) 
 186 
(380 - 2960)
T3 - Gage Gully  57.1 
(10.1 - 672.1) 
3.24  0.68 
(0.48 – 10.70)
104.8  48.8 
(2.2 - 596.2)
60.0  14.0 
(18.0 – 192.8) 
1165  225 
(280 - 3480)
T4 - Fisher Gully 70.4  19.1 
(10.1 - 298.6) 
0.90  0.20 
(0.19 – 3.19)
61.8  
(0.8 - 386.0)
 1.5 
(5.5 – 25.2) 
548  85 
(110 - 1390)
T5 - Upper Vine Valley 511.4  206.5 
(23.5 - 2703.0) 
1.79  0.29 
(0.37 - 3.86)
144.9  61.1 
(1.6 - 861.0)
31.8  4.0 
(13.5 - 56.6) 
3181  1669 
(480 - 26080)
T6 - Lower Vine Valley 233.1  99.4 
(15.6 - 1506.6) 
0.98  0.16 
(0.12 - 2.31)
128.4  41.3 
(1.4 - 519.0)
22.0  2.0 
(12.6 – 36.2) 
1293  530 
(200 - 8400)
T7 - Upper West River 202.2  66.5 
(20.1 - 1000.8.) 
1.35  0.24 
(0.28 - 3.54)
164.0  62.1 
(<0.1 - 915.0)
38.5  5.0 
(17.7 – 77.2) 
1132  226 
(310 - 3780)
T8 - Lower West River 74.2  19.7 
(12.2 - 288.9) 
0.57  0.11 
(0.04 - 1.39)
27.7  12.2 
(1.8 - 191.0)
28.0  2.2 
(16.4 – 47.6) 
785  150 
(160 - 1820)
T9 - Clark Gully 33.0  7.7 
(7.1 - 121.2) 
0.44  0.18 
(0.01 – 2.63)
46.0  15.0 
(0.1 - 167.5)
4.6  0.5 
(2.6 – 8.9) 
289  44 
(25 - 610)
T10 - Conklin Gully 43.1  10.3 
(2.8 – 131.1) 
0.14  0.04 
(0.01 - 0.59)
57.7  22.0 
(0.3 – 328.0)
7.5  0.8 
(3.7 – 12.5) 
292  77 
(ND - 950)
T11 - Naples Creek 181.7 ± 67.7 
(9.7 – 977.2) 
0.55  0.06 
(0.28 – 1.10)
253.4  104.8 
(7.2 – 1530.0)
20.4  1.7 
(11.0 - 33.0) 
811  181 
(80 - 2580)
T13 - Cooks Point 92.5  39.5 
(8.6 – 603.3) 
0.45  0.05 
(0.19 - 0.90)
120.4  53.9 
(0.6 – 809.0)
93.4  12.7 
(33.4 – 192.3) 
601  188 
(25 - 3030)
T14 - Hicks Point 37.9  12.5 
(6.2 - 179.2) 
0.44  0.07 
(0.17 – 1.23)
49.4  26.3 
(0.1 - 400.5)
46.8  6.0 
(18.5 - 98.3) 
368  98 
(25 - 1540)
T15 - Seneca Point 106.4  26.8 
(8.6 - 406.2) 
0.43  0.07 
(0.15 – 1.12)
73.6  23.3 
(0.1 - 327.0)
35.9  4.3 
(16.5 – 77.9) 
715  
(140 - 1230)
T16 - Barnes Gully 35.3  
(8.9 – 115.8) 
0.46  0.06 
(0.14 - 0.89)
42.5  13.6 
(0.2 - 136.5)
59.2  9.9 
(22.4 - 157.4) 
391  61 
(90 - 970)
T17 - Menteth Gully 50.9  10.8 
(8.0 – 140.5) 
0.62  0.10 
(0.24 - 1.71)
52.0  15.1 
(0.8 - 213.0)
46.7  5.3 
(22.5 – 83.9) 
538  59 
(70 - 900)
T18 - Tichenor Gully 84.7  20.9 
(13.5 - 270.7) 
0.89  0.15 
(0.36 - 2.52)
51.8  18.4 
(4.3 - 282.7)
43.0  5.8 
(15.7 – 95.3) 
861  90 
(330 - 1460)
T19 - Upper Sucker Brook 
West Branch 
202.5  46.6 
(5.5 - 553.5) 
1.90  0.62 
(0.25 - 8.94)
75.8  19.9 
(14.2 - 296.0)
83.5  13.7 
(34.9 – 239.0) 
1206  123 
(470 - 2310)
T24 - Tannery Creek 34.4  5.0 
(8.3 - 52.2) 
0.32  0.07 
(0.14 - 0.65)
19.3  6.1 
(5.5 - 59.7)
11.1  1.7 
(5.6 - 19.6) 
458  109 
(25 – 1100)
T25 - Eelpot Creek 92.6  26.9 
(22.1 - 185.7) 
0.88  0.10 
(0.47 – 1.37)
156.5  50.3 
(9.3 – 443.0)
20.1  2.1 
(12.5 – 30.5) 
620  
(180 – 1300)
T26 - Reservoir Creek 223.2 119.1 
(7.5 - 1017.0) 
0.88  0.25 
(0.47 – 2.64)
122.8  
(18.8 – 428.2)
27.8  4.6 
(11.4 – 48.6) 
524  160 
(25 – 1550)
T27 – Grimes Creek  44.2  9.6 
(13.1 - 78.7) 
0.56  0.09 
(0.34 – 1.08)
80.6  30.2 
(7.5 - 261.0)
19.1  2.5 
(11.0 – 29.8) 
410  80 
(90 - 800)
TSB - Sucker Brook Station 227.1  36.2 
(22.0 - 503.9) 
1.23  0.24 
(0.39 – 4.32)
85.4  22.3 
(5.0 - 295.7)
80.2  12.0 
(33.8 – 212.9) 
1182  122 
(660 - 2500)
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Table 3. Baseline water chemistry for Canandaigua Lake tributaries, January 1997 to January 2000. Values include 
the mean  the standard error.  Values in parentheses are the  minimum and maximum concentrations. TP = total 
phosphorus, TSS = total suspended solids, TKN = total Kjeldahl nitrogen and ND = non-detectable. 
  
Creek TP 
(g P/L) 
 
Nitrate 
(mg N/L) 
TSS 
(mg/L) 
Chloride 
(mg/L) 
TKN 
(g N/L) 
T1 - Fall Brook 20.1  4.4 
(2.5 – 103.6 
1.47  0.20 
(ND – 3.63)
6.8  2.2 
(<0.1 - 54.8)
69.7  8.0 
(33.0 - 187.7) 
522  68
(70 - 1340)
T2 - Deep Run 15.5  4.9 
(1.2 - 123.3) 
1.68  0.43 
(ND – 8.45)
4.8  1.4 
(<0.1 - 32.0)
51.0  5.9 
(2.0 – 136.9) 
365  44
(60 - 1050)
T3 - Gage Gully 23.6  4.1 
(6.9 – 120.8) 
2.08  0.52
(0.02 – 13.91)
4.3  1.7 
(<0.1 - 52.3)
61.7  6.3 
(28.5 - 177.9) 
435  49 
(25 – 980)
T4 - Fisher Gully 27.0  5.3 
(4.4 – 113.5) 
0.41  0.07
(ND – 1.33)
4.7  1.5
(<0.1 - 29.5)
19.6  5.8 
(4.8 – 138.4) 
317  62 
(25 - 1150)
T5 - Upper Vine Valley 39.4  6.2 
(3.5 - 143.0) 
1.12  0.20 
(ND – 3.77)
3.9  1.0 
(<0.1 - 21.8)
24.6  2.4 
(0.8 – 47.4) 
515  79 
(70 - 2120)
T6 - Lower Vine Valley 23.9  1.9 
(3.2 - 49.0) 
0.57  0.11 
(0.02 – 2.16)
4.3  1.7 
(<0.1 - 55.0)
26.5  1.4 
(15.2 - 47.3) 
377  47
(25 - 1220)
T7 - Upper West River 68.1  11.6 
(2.5 – 262.0) 
0.87  0.17 
(ND – 3.48)
11.2 1.8 
(<0.1 – 44.7)
47.3  2.4 
(26.4 – 79.4) 
640  75 
(70 - 1650)
T8 - Lower West River 72.5  9.2 
(3.2 - 223.5) 
0.38  0.09 
(ND – 1.64)
12.4  2.9 
(1.0 - 90.3)
35.2  1.3 
(20.8 - 52.6) 
782  79 
(70 - 2070)
T9 - Clark Gully 9.4  1.4 
(3.8 – 26.9) 
0.09  0.02 
(ND – 0.23)
3.7  1.4 
(0.1 - 20.4)
4.2  0.4 
(1.7 – 8.0) 
210  53 
(25 - 660)
T10 - Conklin Gully 8.3  0.8 
(1.2 – 23.3) 
0.18  0.04 
(ND – 0.66)
2.4  0.4 
(0.1 - 8.3)
9.7  0.9 
(3.7 – 25.2) 
203  41 
(25 - 1100)
T11 - Naples Creek 7.6  1.4 
(0.6 – 38.1) 
0.69  0.04 
(0.25 – 1.27)
2.5  0.5 
(<0.1 - 12.3)
25.4  1.1 
(17.3 - 51.1) 
203  35 
(25 - 1030)
T13 - Cooks Point 13.7 1.7 
(1.2 – 52.8) 
0.37  0.03 
(0.05 – 0.92)
8.0  3.2 
(<0.1- 109.4)
92.4  4.0 
(47.4 – 146.8) 
302  61 
(25 - 1920)
T14 - Hicks Point 11.4  2.2 
(2.9 – 35.2) 
0.24  0.03 
(0.08- 0.50)
1.6  0.4 
(0.1 - 6.2)
41.7  2.8 
(23.9 - 69.8) 
191  41 
(25 - 590)
T15 - Seneca Point 92.5  21.7 
(5.8 - 616.3) 
0.43  0.08 
(0.05 –2.24)
4.8  1.1 
(0.1 - 26.6)
 3.7 
(24.9 – 113.2) 
369  54 
(25 – 1160)
T16 - Barnes Gully 16.2  3.2 
(4.7 – 112.5) 
0.31  0.06 
(<0.02 – 1.79)
3.8  1.0 
(0.1 - 22.0)
78.7  6.2 
(36.0 – 170.6) 
323  46 
(25 - 1120)
T17 - Menteth Gully 7.2  0.8 
(1.2 – 27.5) 
0.36  0.04 
(0.02 – 0.98)
2.5  0.5 
(<0.1- 10.7)
61.0  3.1 
(35.0 – 101.5) 
314  49 
(25 - 1130)
T18 - Tichenor Gully 19.2  1.9 
(8.5 - 64.0) 
0.59  0.10 
(<0.02 – 2.19)
7.5  3.2 
(0.1 – 99.4)
47.8  3.4 
(19.8 – 99.0) 
457  57 
(60 - 1200)
T19 - Upper Sucker Brook 
West Branch 
50.1  6.1 
(5.4 -112.4) 
1.39  0.31 
(0.02 – 6.18)
7.1  1.6 
(1.0 – 33.2)
208.9  78.7 
(47.5 - 1849.5) 
663  61 
(<25- 1280)
T24 - Tannery Creek 22.4  4.4 
(9.0 - 98.8) 
0.15  0.03 
(ND – 0.46)
12.2  5.7 
(0.1 - 111.0)
16.3  0.9 
(9.5 – 29.8) 
245  41 
(25 - 710)
T25 - Eelpot Creek 16.0  6.4 
(3.3 - 144.9) 
0.90  0.08
(ND – 1.45)
3.9  0.9 
(0.1 – 17.7)
18.9  0.7 
(13.4 - 28.7) 
245  59 
(25 - 1030)
T26 - Reservoir Creek 11.0  2.8 
(2.4 – 64.1) 
0.47 ± 0.07 
(0.03 – 1.17)
3.2  0.7 
(0.1 - 11.8)
25.2  1.4 
(12.8 – 35.8) 
197  59 
(25 - 1140)
T27 – Grimes Creek 7.4  1.8 
(1.2 – 38.2) 
0.88  0.06 
(ND – 1.29)
1.6  0.4 
(0.1 - 5.3)
18.7  0.7 
(12.2 - 23.8) 
168  46 
(25 - 1000)
TSB - Sucker Brook Station 87.8  9.5 
(24.6 – 242.0) 
0.99  0.19 
(<0.02 – 5.06)
7.6  1.8
(0.7 – 58.8)
121.9  6.7 
(11.9 - 187.6) 
687  62 
(40 - 1820)
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Table 4.  Comparison of phosphorus loading in subbasins of the Irondequoit Bay watershed, other 
Monroe County creeks, tributaries of Sodus and Port Bays, and Lake Neatahwanta tributaries.  
Irondequoit basin data are from 1980-81 (O'Brien and Gere 1983).  Data from other Monroe County 
creeks are from 1987-88 (Makarewicz 1988).  Wayne County creek data from 1991-93 are from 
Makarewicz et al. 1991, 1992 and 1993. Lake Neatahwanta data from Makarewicz and Lewis (1994). All 
data is for an annual period (i.e., mean annual daily loading) and represents the 1997 to 1999 period. 
Subbasin or Creek 
 
Total Phosphorus Loading 
(g P/ha/d) 
 Land Use   Annual 
Irondequoit Creek at 
Browncroft Blvd. 1975-77 
(pre-diversion) 
Several Sewage 
Plants 
 
5.60 
1978-79 (post-diversion)  2.00 
Larkin  0.70 
Buttonwood Suburban 1.58 
Lower Northrup Sewage Plant 6.64 
Upper Northrup Urban 3.23 
First Forested 0.11 
Clark Creek (Wayne Co.) Forested 0.22 
Sodus East Agriculture 8.57 
Wolcott Agriculture 5.01 
Bobolink Forested 0.02 
Sheldon Muckland 27.41 
Summerville Suburban 5.47 
Fall Brook  3.35 
Deep Run  4.03 
Gage Gully  3.38 
Fisher Gully  1.24 
Vine Valley  3.70 
West River  2.74 
Clark Gully  0.36 
Parish (Conklin) Gully  0.50 
Naples Creek  3.24 
Cook's Point  1.69 
Hicks Point  1.24 
Seneca Point Gully  1.22 
Barnes Gully  0.25 
Menteth Gully  0.40 
Tichenor Gully  1.16 
Tannery Creek  0.26 
Grimes Creek  0.40 
Eelpot Creek  0.49 
Reservoir Creek  0.84 
Sucker Brook   2.68 
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Table 5.  Results of the fecal coliform sampling done by George Barden, Canandaigua Lake 
Watershed Inspector and analyzed by the City of Canandaigua Water Treatment Facility 
(ELAP#10910). Results are presented as colonies per 100 ml. TNTC = too numerous to count. 
NS = no sample taken. 
Stream  1/16/99 3/16/99  9/21/99 10/19/99  11/16/99 12/14/99 01/25/00 
Fallbrook T1 165 48 NS 18 6 11 1 
Deep Run T2 2 4 NS 6 NS <1 <1 
Gage Gully T3 <1 <1 32 <1 NS 2 <1 
Fisher Gully T4 <1 <1 62 8 <1 24 3 
Lower Vine Valley T6 <1 8 52 40 18 37 <1 
Lower West River T8 2 98 16 6 2 11 23 
Parish Gully T10 NS NS NS NS NS NS NS 
Lower Naples Creek T12 8 6 60 52 16 29 3 
Cooks Point T13 97 100 10 1 <1 1 4 
Hicks Point T14 <1 <1 NS NS NS NS <1 
Seneca Point Gully T15 2 42 94 8 <1 1 <1 
Upstream -Bristol STP T15A 2 1 216 20 4 <1 <1 
Bristol STP  T15B <1 TNTC 24 <1 620 <1 <1 
Barnes Gully T16 <1 <1 8 <1 NS <1 1 
Menteth Gully T17 5 1 20 10 4 8 3 
Tichenor Gully T18 12 22 42 490 24 4 4 
Upper Sucker Brook 
West 
T19 NS NS NS 20 72 NS NS 
Lower Sucker Brook T20 92 220 720 80 48 TNTC 124 
Miscellaneous -  TB 12 2070 40 20 2 56 NS 
Miscellaneous -  TC NS 52 20 4 NS 1 <1 
Miscellaneous -  TD NS NS NS NS NS 54 4 
Miscellaneous -  TA-1 NS NS NS NS 8 18200 <1 
Miscellaneous -  TA-2 NS NS NS NS NS TNTC NS 
Miscellaneous -  TA-3 NS NS NS NS NS TNTC NS 
Miscellaneous -  NS NS NS 324 NS NS NS NS 
Remarks: 
02/16/99 - T-20 - Sucker Brook at Parrish Street Bridge 
02/16/99 - TB - Hope Point 
03/16/99 - TB - Pipe@ West River 
03/16/99 - TC - Hope Point 
July & August - Dry weather, samples were not collected 
09/21/99 - T1, T2, T14 were still dry 
09/21/99 - TB - Naples- Grimes Creek Rcwy@Ontario St. 
09/21/99 - TC - Naples- Grimes Creek Rcwy@ East St. 
09/21/99 - Miscellaneous Hope Point 
12/14/1999 - TB - Naples- Grimes Creek Rcwy@Ontario St. 
12/14/99 - TC - Naples- Grimes Creek Rcwy@ East.St. 
12/15/99 - TD - Hope Point 
12/14/99 - TA  
10/19/99- TB- Naples Grimes Creek @ EastSt. 
10/19/99- TC- Naples Grimes Creek Rcwy@Ontario St. 
11/16/99- TA-1- Naples- Grimes Creek Rcwy@Ontario St. 
11/16/99- TB- Naples- Grimes Creek  @ East St. 
01/25/00- TA-1- Grimes Creek Rcwy@ EastSt. 
01/25/00- TC- Grimes Creek Rcwy@Ontario St. 
01/25/00- TD- Hope Point 
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Figure 1.  Canandaigua Lake, NY and its tributaries showing sampling sites.
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Figure  2.  Annual loading  (baseline and event) of total phosphorus into Canandaigua Lake from tributary creeks. 
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Figure  3.  Annual loading  (baseline and event) of nitrate+nitrite into Canandaigua Lake from tributary creeks. 
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Figure  4.  Annual loading  (baseline and event) of total suspended solids into Canandaigua Lake  from tributary creeks. 
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Figure  5.  Annual loading (baseline and event) of chloride into Canandaigua Lake from tributary creeks. 
Chloride Loading 1997 to 1999
0
100
200
300
400
500
600
700
800
Fall Deep Gage Fish Vine West Clark Conkln Napl Cook Hick Sen Barn Ment Tich S.B. Tan Eel Res Grimes
k
g
/
h
a
Baseline Event
Canandaigua Lake - 33 
 
 
 
Figure 6.  Annual loading (baseline and event) of total Kjeldahl nitrogen into Canandaigua Lake from tributary creeks.
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Figure 7.  Relationship between mean summer chlorophyll (mg/ Chl a/m3) and potential 
phosphorus (mg TPO4/m3), a function of retention time and total phosphorus loading. 
Modified from Burton (1988) and Vollenweider (1976).  Potential phosphorus represents 
the phosphorus load from tributaries to an average cubic meter water of lake water. 
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Appendix 1. Rating curves for the tributaries of Canandaigua Lake not presented in previous 
reports. Stream height is the distance from the mark designated in Appendix 3 of Makarewicz 
and Lewis (1999) for each tributary to the surface of the water. 
T15 Seneca Point - Revised after 9/1999
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T25 - Eelpot Creek
y = 101.84855x2 - 860.82587x + 1816.85772
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T26 Reservoir Creek
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Grimes Creek - T27
y = 59.36376x2 - 1851.45861x + 14439.68694
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Appendix 2.  Baseline and event mean annual loadings for the period January 1997  to January 1998. 
TP = total phosphorus, TSS = total suspended solids, TKN = total Kjeldahl nitrogen. 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
BASELINE Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 3,689,003 37 3,192 16,416 133,059 1,311 
T2 Deep Run 888 4,100,782 31 12,394 14,478 234,761 1,832 
T3 Gage Gully 296 919,777 43 11,340 4,759 195,727 1,608 
T4 Fisher Gully 76 247,753 68 621 18,139 42,674 1,070 
T6 Lower Vine Valley 1,240 3,535,468 66 1,868 6,056 66,624 1,266 
T8 Lower West River 9,672 56,613,689 175 2,378 27,906 197,772 3,418 
T9 Clark Gully 338 932,719 29 180 17,411 8,243 889 
T10 Conklin Gully 788 1,272,561 15 125 5,511 13,683 443 
T11 Upper Naples Cr. 7,641 21,148,079 18 1,841 11,022 65,367 539 
T13 Cooks Point 414 2,123,125 56 1,569 44,999 491,563 1,839 
T14 Hicks Point 181 2,843,072 139 3,876 47,264 677,713 5,032 
T15 Seneca Point Gully 1,119 4,902,517 293 1,367 57,565 167,793 2,356 
T16 Barnes Gully 343 642,324 20 443 7,876 133,281 602 
T17 Menteth 1,683 2,319,009 10 541 5,513 66,926 714 
T18 Tichenor Gully 958 342,095 5 132 2,114 17,486 163 
TSB - Sucker Brook 2,332 30,514,445 581 18,672 53,878 1,856,868 7,663 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
EVENT Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 8,238,390 2,356 9,462 2,118,007 101,018 13,143 
T2 Deep Run 888 3,621,280 2,343 7,197 2,290,004 85,363 8,660 
T3 Gage Gully 296 1,591,121 2,456 17,503 2,031,503 104,970 11,340 
T4 Fisher Gully 76 256,623 904 966 1,146,387 27,114 4,304 
T6 Lower Vine Valley 1,240 3,914,523 1,820 6,487 1,436,045 46,455 8,726 
T8 Lower West River 9,672 25,727,059 744 2,263 490,665 58,442 4,702 
T9 Clark Gully 338 553,839 168 112 224,701 8,441 919 
T10 Conklin Gully 788 1,633,038 208 388 200,602 10,707 929 
T11 Upper Naples Cr. 7,641 24,317,109 2,792 2,270 4,358,711 41,995 6,108 
T13 Cooks Point 414 1,169,656 548 1,964 764,917 162,092 2,446 
T14 Hicks Point 181 1,004,234 797 2,423 1,650,435 170,119 6,897 
T15 Seneca Point Gully 1,119 3,056,689 443 1,322 775,203 58,830 2,687 
T16 Barnes Gully 343 316,206 69 440 53,600 38,769 400 
T17 Menteth 1,683 2,913,570 235 1,112 350,257 42,693 1,539 
T18 Tichenor Gully 958 1,866,616 472 1,866 547,409 41,625 2,140 
TSB - Sucker Brook 2,332 8,112,563 1,211 4,669 683,005 143,261 5,638 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
Baseline+Event Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 11,927,394 2,392 12,655 2,134,423 234,078 14,454 
T2 Deep Run 888 7,722,062 2,374 19,592 2,304,482 320,124 10,493 
T3 Gage Gully 296 2,510,898 2,499 28,844 2,036,262 300,697 12,947 
T4 Fisher Gully 76 504,375 971 1,588 1,164,527 69,787 5,374 
T6 Lower Vine Valley 1,240 7,449,991 1,886 8,355 1,442,102 113,079 9,992 
T8 Lower West River 9,672 82,340,748 919 4,640 518,571 256,214 8,119 
T9 Clark Gully 338 1,486,558 197 293 242,112 16,683 1,807 
T10 Conklin Gully 788 2,905,598 223 513 206,113 24,389 1,371 
T11 Upper Naples Cr. 7,641 45,465,189 2,811 4,111 4,369,733 107,363 6,648 
T13 Cooks Point 414 3,292,781 604 3,533 809,916 653,655 4,285 
T14 Hicks Point 181 3,847,307 936 6,298 1,697,699 847,832 11,929 
T15 Seneca Point Gully 1,119 7,959,206 737 2,689 832,768 226,623 5,044 
T16 Barnes Gully 343 958,530 88 883 61,476 172,050 1,002 
T17 Menteth 1,683 5,232,578 245 1,653 355,770 109,620 2,253 
T18 Tichenor Gully 958 2,208,710 478 1,998 549,523 59,111 2,304 
TSB - Sucker Brook 2,332 38,627,008 1,792 23,341 736,883 2,000,129 13,301 
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Appendix  3.  Baseline and event mean annual loadings for the period January 1998  to January 1999. TP = 
total phosphorus, TSS = total suspended solids, TKN = total Kjeldahl nitrogen. 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
BASELINE Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 9,509,389 102 12,837 40,510 248,476 2,738 
T2 Deep Run 888 2,409,903 28 6,073 14,260 102,384 1,214 
T3 Gage Gully 296 84,723 4 748 1,217 11,856 137 
T4 Fisher Gully 76 267,625 54 1,493 10,272 36,256 1,291 
T6 Lower Vine Valley 1,240 8,423,903 120 6,407 19,744 158,387 2,265 
T8 Lower West River 9,672 129,808,681 913 7,567 126,978 428,824 9,708 
T9 Clark Gully 338 1,015,421 22 187 9,979 11,795 138 
T10 Conklin Gully 788 914,549 13 104 3,907 8,982 175 
T11 Upper Naples Creek 7,641 32,316,638 24 2,964 18,142 86,263 738 
T13 Cooks Point 414 3,043,229 57 2,077 31,184 545,042 1,556 
T14 Hicks Point 181 2,932,758 92 2,870 25,654 536,560 4,053 
T15 Seneca Point Gully 1,119 3,597,967 88 1,217 11,943 103,613 849 
T16 Barnes Gully 343 585,266 17 313 1,813 112,239 386 
T17 Menteth 1,683 6,820,982 25 2,065 6,249 163,086 959 
T18 Tichenor Gully 958 3,013,479 60 2,539 17,738 130,069 1,791 
TSB - Sucker Brook 2,332 3,016,811 73 2,620 5,545 101,729 961 
T24 Tannery Creek 1,569 3,452,843 40 389 20,546 24,773 681 
T25 Eelpot Creek 2,863 6,036,990 38 2,306 11,025 37,978 366 
T26 Reservoir Creek 1,554 4,181,067 18 1,426 13,077 53,868 248 
T27 Grimes Creek 4,118 6,969,791 9 1,458 4,889 27,569 179 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
EVENT Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 6,371,063 831 11,512 803,490 111,319 5,356 
T2 Deep Run 888 5,225,518 1,813 13,614 1,410,880 153,963 10,101 
T3 Gage Gully 296 987,049 1,140 8,411 1,018,404 91,679 6,180 
T4 Fisher Gully 76 179,870 305 843 329,152 18,489 1,877 
T6 Lower Vine Valley 1,240 8,644,916 1,859 8,613 1,221,308 133,706 7,431 
T8 Lower West River 9,672 40,373,728 213 2,073 55,518 88,898 1,886 
T9 Clark Gully 338 786,813 100 441 164,941 8,660 583 
T10 Conklin Gully 788 2,216,455 143 185 125,779 14,664 436 
T11 Upper Naples Creek 7,641 26,903,675 548 1,452 788,727 56,185 1,906 
T13 Cooks Point 414 1,874,556 286 1,237 334,467 292,127 1,393 
T14 Hicks Point 181 899,292 113 1,393 189,759 178,322 1,251 
T15 Seneca Point Gully 1,119 4,992,973 410 1,345 423,148 100,475 2,542 
T16 Barnes Gully 343 553,608 87 466 84,010 51,245 543 
T17 Menteth 1,683 2,934,270 118 822 96,964 51,193 712 
T18 Tichenor Gully 958 4,105,657 530 3,828 260,545 97,833 3,686 
TSB - Sucker Brook 2,332 7,320,625 981 4,105 486,875 181,993 3,417 
T24 Tannery Creek 1,569 4,216,578 107 403 50,345 18,883 951 
T25 Eelpot Creek 2,863 4,702,036 225 1,340 272,715 22,739 822 
T26 Reservoir Creek 1,554 4,879,490 234 2,046 227,827 43,188 531 
T27 Grimes Creek 4,118 12,077,630 174 1,227 406,636 36,144 782 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
BASELINE + EVENT Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 15,880,452 933 24,349 844,000 359,794 8,094 
T2 Deep Run 888 7,635,421 1,840 19,688 1,425,140 256,347 11,315 
T3 Gage Gully 296 1,071,772 1,144 9,160 1,019,620 103,534 6,316 
T4 Fisher Gully 76 447,495 359 2,336 339,424 54,746 3,168 
T6 Lower Vine Valley 1,240 17,068,818 1,979 15,020 1,241,051 292,093 9,696 
T8 Lower West River 9,672 170,182,409 1,126 9,640 182,496 517,721 11,594 
T9 Clark Gully 338 1,802,233 122 629 174,920 20,455 720 
T10 Conklin Gully 788 3,131,004 156 289 129,686 23,646 611 
T11 Upper Naples Creek 7,641 59,220,313 572 4,416 806,869 142,447 2,644 
T13 Cooks Point 414 4,917,785 343 3,314 365,651 837,168 2,948 
T14 Hicks Point 181 3,832,050 204 4,262 215,413 714,881 5,304 
T15 Seneca Point Gully 1,119 8,590,940 499 2,562 435,090 204,087 3,390 
T16 Barnes Gully 343 1,138,874 104 779 85,824 163,484 929 
T17 Menteth 1,683 9,755,252 143 2,887 103,213 214,279 1,671 
T18 Tichenor Gully 958 7,119,136 590 6,367 278,283 227,902 5,477 
TSB - Sucker Brook 2,332 10,337,436 1,054 6,724 492,421 283,722 4,377 
T24 Tannery Creek 1,569 7,669,421 147 792 70,891 43,656 1,632 
T25 Eelpot Creek 2,863 10,739,026 263 3,647 283,740 60,718 1,187 
T26 Reservoir Creek 1,554 9,060,557 252 3,472 240,904 97,057 779 
T27 Grimes Creek 4,118 19,047,421 183 2,684 411,525 63,713 962 
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Appendix   4.  Baseline and event mean annual loadings for the period January 1999  to January 2000. TP = 
total phosphorus, TSS = total suspended solids, TKN = total Kjeldahl nitrogen. 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
BASELINE Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 11,398,687 263 14,731 14,519 573,848 2,598 
T2 Deep Run 888 2,763,867 123 16,097 5,346 263,420 725 
T3 Gage Gully 296 204,026 35 2,828 755 61,749 260 
T4 Fisher Gully 76 43,032 23 167 533 16,056 61 
T6 Lower Vine Valley 1,240 6,575,523 125 3,545 6,954 173,583 939 
T8 Lower West River 9,672 120,220,775 912 2,832 200,521 359,526 6,627 
T9 Clark Gully 338 1,678,444 47 565 1,654 28,605 240 
T10 Conklin Gully 788 5,608,036 53 186 4,366 94,855 5,110 
T11 Upper Naples Creek 7,641 25,302,449 55 2,403 4,368 88,371 617 
T13 Cooks Point 414 3,948,212 167 3,945 43,692 1,116,800 2,564 
T14 Hicks Point 181 964,344 52 2,039 1,878 250,883 405 
T15 Seneca Point Gully 1,119 1,006,832 68 324 968 49,447 162 
T16 Barnes Gully 343 552,753 25 271 1,033 145,152 456 
T17 Menteth 1,683 2,150,889 10 494 725 76,033 258 
T18 Tichenor Gully 958 4,603,966 99 1,966 19,576 280,187 2,237 
TSB - Sucker Brook 2,332 1,301,693 29 960 3,112 77,604 230 
T24 Tannery Creek 1,569 1,629,732 17 198 1,167 16,163 186 
T25 Eelpot Creek 2,863 7,565,430 34 2,225 7,346 50,592 807 
T26 Reservoir Creek 1,554 3,732,863 41 1,475 3,488 65,800 588 
T27 Grimes Creek 4,118 13,510,069 74 2,715 3,217 58,256 609 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
EVENT Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 2,904,140 77 4,562 54,963 138,607 1,516 
T2 Deep Run 888 1,735,643 73 8,753 39,406 168,246 1,776 
T3 Gage Gully 296 316,001 26 5,338 9,587 127,053 790 
T4 Fisher Gully 76 35,816 6 325 11,578 6,693 275 
T6 Lower Vine Valley 1,240 1,811,806 60 923 48,990 39,861 979 
T8 Lower West River 9,672 14,185,865 40 1,624 63,192 34,401 951 
T9 Clark Gully 338 353,607 33 1,194 100,369 6,702 430 
T10 Conklin Gully 788 1,372,654 111 339 306,266 15,169 1,233 
T11 Upper Naples Creek 7,641 10,598,069 104 992 263,104 29,891 1,138 
T13 Cooks Point 414 1,324,315 736 1,444 1,031,166 408,942 4,154 
T14 Hicks Point 181 1,337,879 163 2,544 153,872 433,895 2,406 
T15 Seneca Point Gully 1,119 666,771 33 310 41,999 21,385 409 
T16 Barnes Gully 343 903,302 62 798 153,742 117,362 1,117 
T17 Menteth 1,683 936,233 34 302 36,878 38,410 328 
T18 Tichenor Gully 958 3,536,212 107 2,752 145,335 156,383 3,364 
TSB - Sucker Brook 2,332 2,094,680 58 1,212 48,500 90,891 949 
T24 Tannery Creek 1,569 1,949,337 28 615 29,149 11,477 641 
T25 Eelpot Creek 2,863 2,556,371 58 957 193,481 18,984 774 
T26 Reservoir Creek 1,554 2,725,944 324 2,061 197,907 55,795 987 
T27 Grimes Creek 4,118 4,481,394 32 858 102,758 20,652 663 
 Watershed Discharge TP NO2+NO3 TSS CL TKN 
BASELINE + EVENT Area (ha) (m3) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 1,548 14,302,827 341 19,293 69,482 712,455 4,114 
T2 Deep Run 888 4,499,510 196 24,850 44,752 431,666 2,501 
T3 Gage Gully 296 520,027 60 8,166 10,343 188,802 1,050 
T4 Fisher Gully 76 78,848 29 492 12,112 22,748 336 
T6 Lower Vine Valley 1,240 8,387,329 185 4,468 55,944 213,444 1,918 
T8 Lower West River 9,672 134,406,640 952 4,456 263,714 393,927 7,578 
T9 Clark Gully 338 2,032,051 80 1,759 102,023 35,307 669 
T10 Conklin Gully 788 6,980,689 164 525 310,631 110,024 6,343 
T11 Upper Naples Creek 7,641 35,900,519 159 3,396 267,472 118,262 1,755 
T13 Cooks Point 414 5,272,527 904 5,389 1,074,857 1,525,741 6,718 
T14 Hicks Point 181 2,302,224 215 4,582 155,750 684,778 2,811 
T15 Seneca Point Gully 1,119 1,673,603 101 634 42,967 70,832 571 
T16 Barnes Gully 343 1,456,055 87 1,069 154,775 262,514 1,573 
T17 Menteth 1,683 3,087,122 45 796 37,603 114,443 586 
T18 Tichenor Gully 958 8,140,177 206 4,718 164,911 436,570 5,601 
TSB - Sucker Brook 2,332 3,396,372 88 2,172 51,612 168,495 1,179 
T24 Tannery Creek 1,569 3,579,069 45 813 30,315 27,640 827 
T25 Eelpot Creek 2,863 10,121,801 92 3,182 200,827 69,576 1,580 
T26 Reservoir Creek 1,554 6,458,806 365 3,536 201,395 121,595 1,575 
T27 Grimes Creek 4,118 17,991,463 106 3,573 105,975 78,908 1,272 
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Appendix  5.  Baseline and event mean annual loadings for the period January 1997  to January 2000. TP = 
total phosphorus, TSS = total suspended solids, TKN = total kjeldahl nitrogen. 
 Discharge Watershed TP NO2+NO3 TSS CL TKN 
BASELINE (m3) Area (ha) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 8,199,026 1,548 134 10,253 23,815 318,461 2,216
T2 Deep Run 3,091,517 888 61 11,522 11,361 200,188 1,257
T3 Gage Gully 402,842 296 27 4,972 2,244 89,777 668
T4 Fisher Gully 186,137 76 48 761 9,648 31,662 807
T6 Lower Vine Valley 6,178,298 1,240 104 3,940 10,918 132,865 1,490
T8 Lower West River 102,214,382 9,672 667 4,259 118,468 328,707 6,584
T9 Clark Gully 1,208,861 338 33 311 9,681 16,214 422
T10 Conklin Gully 2,598,382 788 27 138 4,595 39,173 1,909
T11 Upper Naples Creek 26,255,722 7,641 32 2,403 11,177 80,000 631
T13 Cooks Point 3,038,189 414 94 2,530 39,958 717,801 1,986
T14 Hicks Point 2,246,725 181 94 2,928 24,932 488,385 3,163
T15 Seneca Point Gully 3,169,105 1,119 150 969 23,492 106,951 1,122
T16 Barnes Gully 593,448 343 21 342 3,574 130,224 481
T17 Menteth 3,763,627 1,683 15 1,033 4,162 102,015 644
T18 Tichenor Gully 2,653,180 958 55 1,546 13,142 142,581 1,397
TSB – Sucker Brook 11,610,983 2,332 228 7,417 20,845 678,734 2,951
T24 Tannery Creek 2,541,288 1,569 29 294 10,856 20,468 433
T25 Eelpot Creek 6,801,210 2,863 36 2,266 9,186 44,285 586
T26 Reservoir Creek 3,956,965 1,554 29 1,450 8,283 59,834 418
T27 Grimes Creek 10,239,930 4,118 42 2,087 4,053 42,913 394
 Discharge Watershed TP NO2+NO3 TSS CL TKN 
EVENT (m3) Area (ha) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) 
T1 Fall Brook 5,837,864 1,548 1,088 8,512 992,153 116,981 6,672
T2 Deep Run 3,527,480 888 1,410 9,855 1,246,763 135,857 6,846
T3 Gage Gully 964,724 296 1,207 10,417 1,019,832 107,901 6,103
T4 Fisher Gully 157,436 76 405 711 495,706 17,432 2,152
T6 Lower Vine Valley 4,790,415 1,240 1,246 5,341 902,114 73,340 5,712
T8 Lower West River 26,762,217 9,672 332 1,987 203,125 60,580 2,513
T9 Clark Gully 564,753 338 100 582 163,337 7,934 644
T10 Conklin Gully 1,740,716 788 154 304 210,882 13,513 866
T11 Upper Naples Creek 20,606,285 7,641 1,148 1,571 1,803,514 42,690 3,051
T13 Cooks Point 1,456,176 414 523 1,548 710,183 287,720 2,664
T14 Hicks Point 1,080,469 181 357 2,120 664,689 260,778 3,518
T15 Seneca Point Gully 2,905,478 1,119 296 992 413,450 60,230 1,879
T16 Barnes Gully 591,039 343 72 568 97,118 69,125 687
T17 Menteth 2,261,357 1,683 129 745 161,366 44,099 860
T18 Tichenor Gully 3,169,495 958 370 2,815 317,763 98,614 3,064
TSB - Sucker Brook 5,842,622 2,332 750 3,329 406,127 138,715 3,334
T24 Tannery Creek 3,082,957 1,569 67 509 39,747 15,180 796
T25 Eelpot Creek 3,629,203 2,863 141 1,149 233,098 20,862 798
T26 Reservoir Creek 3,802,717 1,554 279 2,054 212,867 49,492 759
T27 Grimes Creek 8,279,512 4,118 103 1,042 254,697 28,398 723
 Discharge Watershed TP NO2+NO3 TSS CL TKN
Baseline+Event (m3) Area (ha) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha)
T1 Fall Brook 14,036,891 1,548 1,222 18,766 1,015,968 435,442 8,887
T2 Deep Run 6,618,998 888 1,470 21,376 1,258,125 336,046 8,103
T3 Gage Gully 1,367,566 296 1,235 15,390 1,022,075 197,678 6,771
T4 Fisher Gully 343,573 76 453 1,472 505,354 49,094 2,959
T6 Lower Vine Valley 10,968,713 1,240 1,350 9,281 913,032 206,205 7,202
T8 Lower West River 128,976,599 9,672 999 6,246 321,594 389,287 9,097
T9 Clark Gully 1,773,614 338 133 894 173,018 24,149 1,066
T10 Conklin Gully 4,339,097 788 181 442 215,477 52,686 2,775
T11 Upper Naples Creek 46,862,007 7,641 1,181 3,974 1,814,691 122,691 3,682
T13 Cooks Point 4,494,364 414 617 4,079 750,141 1,005,522 4,650
T14 Hicks Point 3,327,193 181 452 5,048 689,621 749,164 6,681
T15 Seneca Point Gully 6,074,583 1,119 446 1,962 436,942 167,181 3,002
T16 Barnes Gully 1,184,486 343 93 911 100,692 199,349 1,168
T17 Menteth 6,024,984 1,683 144 1,779 165,529 146,114 1,503
T18 Tichenor Gully 5,822,675 958 425 4,361 330,906 241,195 4,460
TSB - Sucker Brook 17,453,605 2,332 978 10,746 426,972 817,449 6,286
T24 Tannery Creek 5,624,245 1,569 96 803 50,603 35,648 1,229
T25 Eelpot Creek 10,430,414 2,863 178 3,414 242,284 65,147 1,384
T26 Reservoir Creek 7,759,682 1,554 308 3,504 221,149 109,326 1,177
T27 Grimes Creek 18,519,442 4,118 145 3,129 258,750 71,311 1,117
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Appendix 6.  Revised subwatershed areas based on recalculated areas using GIS maps.  GIS 
refers to the recalculated based on GIS technology.   S.O.L. refers to areas obtained from 
the State of the Lake Report (1994). 
 
Subwatershed 
# 
Subwatershed 
Name 
GIS 
(hectares) 
GIS 
(acres) 
S.O.L. 
(acres) 
Percent 
difference
1 Sucker Brook 2331.74 5761.73 4347 25% 
2 Tichenor Gully 958.21 2367.74 1673 29% 
3 Menteth Gully 1683.26 4159.34 4038 3% 
4 Barnes Gully 342.63 846.64 794 6% 
5 Seneca Pt. Gully 1118.56 2763.96 2589 6% 
6 Hicks Pt. 180.6 446.26 445 0% 
7 Grimes Creek 4117.63 10174.66 8192 19% 
8 Eelpot Creek 2863.29 7075.19 7628 -8% 
9 Reservoir Creek 1553.88 3839.64 3893 -1% 
10 Tannery Creek 1569.33 3877.81 4075 -5% 
11 Conklin Gully 787.54 1946.01 1646 15% 
12 Grimes Creek 1654.92 4089.31 4526 -11% 
13 West River- Lower 4254.63 10513.19 10217 3% 
14 West River- Middle 2756.07 6810.25 6888 -1% 
15 West River- Upper 2661.1 6575.58 6543 0% 
16 Clark Gully 338.13 835.52 804 4% 
17 Vine Valley 1240.21 3064.56 2755 10% 
18 Fisher Gully 75.91 187.57 191 -2% 
19 Gage Gully 296.32 732.21 542 26% 
20 Deep Run 887.51 2193.04 1297 41% 
21 Fall Brook 1547.89 3824.84 3319 13% 
22 Butler Rd 1009.16 2493.63 2348 6% 
23 Foster Road 156.92 387.75 333 14% 
24 Deuel Road 382.17 944.34 895 5% 
25 Coy Road 672.69 1662.22 1494 10% 
26 Stid Hill 336.25 830.87 791 5% 
27 South Bristol 2688.48 6643.23 7341 -11% 
28 West/Naples 
Junction 
535.3 1322.73 1230 7% 
29 Hi-Tor 623.81 1541.43 1404 9% 
30 South Hill 902.86 2230.97 1944 13% 
31 Bare Hill 502.78 1242.37 1178 5% 
32 Jones Road 489.77 1210.22 1137 6% 
33 Cottage City 1050.33 2595.37 2497 4% 
34 Lincoln Hill 1731.63 4278.86 4136 3% 
 TOTAL         
44,301.51  
  
109,469.03 
   
103,130.00 
6% 
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Appendix 7. 1999 Precipitation (inches) observed at the Canandaigua Water 
Treatment Plant January 1999 to January 2000. Dates in bold represent 
sampling days. 
       
DAY Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
1 0.03 0.00 0.16 0.07 0.00 0.00 0.00 0.30 0.00 0.01 0.00 0.04 0.00
2 0.00 0.23 0.13 0.10 0.00 0.15 0.79 0.00 0.00 0.00 0.02 0.00 0.02
3 0.65 0.01 0.05 0.01 0.00 0.22 0.00 0.00 0.00 0.01 0.31 0.00 0.09
4 0.00 0.00 1.92 0.35 0.00 0.00 0.60 0.00 0.00 0.74 0.08 0.04 0.47
5 0.01 0.01 0.90 0.00 0.00 0.00 0.00 0.25 0.00 0.03 0.00 0.01 0.19
6 0.00 0.01 0.19 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.01
7 0.01 0.00 0.68 0.09 0.00 0.00 0.23 0.11 0.90 0.01 0.00 0.03 0.00
8 0.00 0.22 0.01 0.04 0.11 0.10 0.01 0.27 0.04 0.00 0.00 0.00 0.00
9 0.18 0.00 0.00 0.00 0.34 0.00 0.01 0.12 0.41 0.03 0.00 0.00 0.00
10 0.13 0.00 0.00 0.18 0.00 0.00 0.32 0.00 0.05 0.00 0.00 0.01 0.04
11 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.17 0.01 0.11 0.27 0.21 0.16
12 0.08 0.00 0.01 0.31 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
13 0.42 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.08 0.34
14 0.08 0.05 0.00 0.00 0.00 0.00 0.00 0.06 0.18 0.33 0.00 0.01 0.14
15 0.96 0.00 0.00 0.00 0.00 0.34 0.00 0.02 0.01 0.03 0.01 1.02 0.01
16 0.05 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.03 0.00
17 0.00 0.01 0.00 0.40 0.00 0.00 0.00 0.00 1.97 0.01 0.01 0.08 0.11
18 0.02 0.01 0.00 0.03 0.00 0.22 0.00 0.00 0.01 0.22 0.00 0.01 0.01
19 0.17 0.02 0.01 0.01 0.00 0.00 0.05 0.01 0.00 0.01 0.00 0.01 0.01
20 0.00 0.01 0.00 0.22 0.00 0.00 0.01 0.54 0.00 0.00 0.01 0.00 0.08
21 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.48 0.34 0.01 0.00 0.04 0.22
22 0.01 0.01 0.39 0.04 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.01
23 0.11 0.00 0.03 0.82 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.01 0.00
24 0.02 0.00 0.00 0.03 0.01 0.00 0.29 0.00 0.00 0.02 0.00 0.00 0.01
25 0.00 0.00 0.01 0.00 1.07 0.09 0.01 0.00 0.00 0.01 0.01 0.05 0.00
26 0.06 0.00 0.00 0.00 0.20 0.38 0.00 0.00 0.00 0.00 0.93 0.00 0.17
27 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.03 0.00 0.01 0.23 0.10 0.03
28 0.05 0.00 0.00 0.00 0.00 0.37 0.00 0.08 0.00 0.01 0.00 0.03 0.02
29 0.09  0.00 0.00 0.00 0.30 0.00 0.01 0.00 0.00 0.01 0.01 0.00
30 0.01  0.00 0.00 0.00 0.11 0.00 0.00 0.42 0.00 0.40 0.00 0.00
31 0.07  0.00  0.00 0.00 0.00 0.00  0.00 0.24
       
Sum 3.21 0.72 4.48 2.72 1.79 2.28 2.33 2.46 4.35 1.64 2.28 1.81 2.36
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Appendix   8.  Percent baseline and event annual loadings for the period January 1997  to January 2000. TP = total 
phosphorus, TSS = total suspended solids, TKN = total kjeldahl nitrogen. 
 Discharge TP NO2+NO3 CL TSS TKN 
 (%) (%) (%) (%) (%) (%) 
PERCENT BASELINE   
T1 Fall Brook 58.4 11.0 54.6 73.1 2.3 24.9 
T2 Deep Run 46.7 4.1 53.9 59.6 0.9 15.5 
T3 Gage Gully 29.5 2.2 32.3 45.4 0.2 9.9 
T4 Fisher Gully 54.2 10.7 51.7 64.5 1.9 27.3 
T6 Lower Vine Valley 56.3 7.7 42.4 64.4 1.2 20.7 
T8 Lower West River 79.3 66.7 68.2 84.4 36.8 72.4 
T9 Clark Gully 68.2 24.7 34.8 67.1 5.6 39.6 
T10 Conklin Gully 59.9 14.9 31.3 74.4 2.1 68.8 
T11 Upper Naples Creek 56.0 2.7 60.5 65.2 0.6 17.1 
T13 Cooks Point 67.6 15.2 62.0 71.4 5.3 42.7 
T14 Hicks Point 67.5 20.9 58.0 65.2 3.6 47.3 
T15 Seneca Point Gully 52.2 33.6 49.4 64.0 5.4 37.4 
T16 Barnes Gully 50.1 22.2 37.6 65.3 3.5 41.2 
T17 Menteth 62.5 10.5 58.1 69.8 2.5 42.8 
T18 Tichenor Gully 45.6 12.9 35.4 59.1 4.0 31.3 
TSB - Sucker Brook 66.5 23.3 69.0 83.0 4.9 47.0 
T24 Tannery Creek 45.2 30.1 36.6 57.4 21.5 35.2 
T25 Eelpot Creek 65.2 20.4 66.4 68.0 3.8 42.4 
T26 Reservoir Creek 51.0 9.5 41.4 54.7 3.7 35.5 
T27 Grimes Creek 55.3 28.7 66.7 60.2 1.6 35.3 
Average 56.9 18.6 50.5 65.8 5.6 36.7 
   
   
 Discharge TP NO2+NO3 CL TSS TKN 
 (%) (%) (%) (%) (%) (%) 
PERCENT EVENT   
T1 Fall Brook 41.6 89.0 45.4 26.9 97.7 75.1 
T2 Deep Run 53.3 95.9 46.1 40.4 99.1 84.5 
T3 Gage Gully 70.5 97.8 67.7 54.6 99.8 90.1 
T4 Fisher Gully 45.8 89.3 48.3 35.5 98.1 72.7 
T6 Lower Vine Valley 43.7 92.3 57.6 35.6 98.8 79.3 
T8 Lower West River 20.7 33.3 31.8 15.6 63.2 27.6 
T9 Clark Gully 31.8 75.3 65.2 32.9 94.4 60.4 
T10 Conklin Gully 40.1 85.1 68.7 25.6 97.9 31.2 
T11 Upper Naples Creek 44.0 97.3 39.5 34.8 99.4 82.9 
T13 Cooks Point 32.4 84.8 38.0 28.6 94.7 57.3 
T14 Hicks Point 32.5 79.1 42.0 34.8 96.4 52.7 
T15 Seneca Point Gully 47.8 66.4 50.6 36.0 94.6 62.6 
T16 Barnes Gully 49.9 77.8 62.4 34.7 96.5 58.8 
T17 Menteth 37.5 89.5 41.9 30.2 97.5 57.2 
T18 Tichenor Gully 54.4 87.1 64.6 40.9 96.0 68.7 
TSB - Sucker Brook 33.5 76.7 31.0 17.0 95.1 53.0 
T24 Tannery Creek 54.8 69.9 63.4 42.6 78.5 64.8 
T25 Eelpot Creek 34.8 79.6 33.6 32.0 96.2 57.6 
T26 Reservoir Creek 49.0 90.5 58.6 45.3 96.3 64.5 
T27 Grimes Creek 44.7 71.3 33.3 39.8 98.4 64.7 
Average 43.1 81.4 49.5 34.2 94.4 63.3 
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Appendix  9. Direct drainage tributaries for subwatersheds that are not currently being 
monitored. The number of tributaires represent the tributaires that are shown flowing to 
Canandaigua Lake in the State of the Lake Report (1994). The Old Name refers to the 
name used in the State of the Lake Report which have now been updated to avoid 
confusion. 
 
Subwatershed 
# 
Subwatershed 
Name 
Old Name Number of 
Tributaries 
GIS-hectares GIS Acres 
22 Butler Rd Sucker Brook direct 
drainage 
5 1009.16 2493.63 
23 Foster Road  0 156.92 387.75 
24 Deuel Road  1 382.17 944.34 
25 Coy Road Seneca Point direct drainage 7 672.69 1662.22 
26 Stid Hill  2 336.25 830.87 
27 South Bristol Bristol direct drainage 12* 2688.48 6643.23 
28 West/Naples 
Junction 
Hi Tor Wetlands 1 535.3 1322.73 
29 Hi-Tor  1 623.81 1541.43 
30 South Hill  5 902.86 2230.97 
31 Bare Hill  2 502.78 1242.37 
32 Jones Road  8 489.77 1210.22 
33 Cottage City  3 1050.33 2595.37 
34 Lincoln Hill Fall Brook direct drainage 5 1731.63 4278.86 
* One tributary is Cooks Point which is currently being monitored 
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Appendix 10.  Water chemistry parameters from Canandaigua Lake during 1996. SRP = soluble reactive 
phosphorus, TP = total phosphorus, ND = non-detectable. 
 
Date Sample Site SRP (µg P/L) NO3+NO2 (mg N/L) Sodium (mg/L) TP (µg P/L) 
   
04/30/96 Seneca Point (2 m) <1.24 0.58
04/30/96 Seneca Point (25 <1.24 0.64
04/30/96 Seneca Point (50 <1.24 0.64
04/30/96 Deep Run (2 m) <1.24 0.47
04/30/96 Deep Run (25 m) <1.24 0.48
04/30/96 Deep Run (50 m) <1.24 0.53
04/30/96 West River <1.24 0.67
04/30/96 Vine Valley <1.24 0.65
04/30/96 Hicks Point <1.24 0.54
04/30/96 Fall Brook <1.24 0.53
   
05/30/96 Seneca Point (2 m) 7.1 0.40 12.73
05/30/96 Seneca Point (25 <1.24 0.44 12.83
05/30/96 Seneca Point (50 <1.24 0.43 12.81
05/30/96 Deep Run (2 m) <1.24 0.40 12.90
05/30/96 Deep Run (25 m) <1.24 0.42 13.13
05/30/96 Deep Run (50 m) 1.3 0.42 12.89
05/30/96 West River 5.1 0.35 12.63
05/30/96 Vine Valley 12.1 0.40 12.69
05/30/96 Hicks Point <1.24 0.35 12.79
05/30/96 Fall Brook <1.24 0.36 13.07
   
06/26/96 Seneca Point (2 m) 5.9 0.70 12.61
06/26/96 Seneca Point (25 4.2 0.36 12.72
06/26/96 Seneca Point (50 5.1 0.37 12.80
06/26/96 Deep Run (2 m) 5.0 0.28 12.58
06/26/96 Deep Run (25 m) 7.9 0.38 12.78
06/26/96 Deep Run (50 m) 5.8 0.37 12.83
06/26/96 West River 11.4 0.34 12.37
06/26/96 Vine Valley 11.1 0.28 12.34
06/26/96 Hicks Point 6.5 0.28 12.67
06/26/96 Fall Brook 4.6 0.28 12.48
   
07/31/96 Seneca Point (2 m) 2.3 0.25 11.64
07/31/96 Seneca Point (25 5.8 0.39 11.81
07/31/96 Seneca Point (50 4.1 0.41 11.79
07/31/96 Deep Run (2 m) 6.3 0.23 11.86
07/31/96 Deep Run (25 m) 1.9 0.37 11.82
07/31/96 Deep Run (50 m) <1.24 0.41 11.79
07/31/96 West River 10.0 0.18 12.73
07/31/96 Vine Valley 2.1 0.24 11.62
07/31/96 Hicks Point 2.3 0.22 11.87
07/31/96 Fall Brook 1.9 0.18 12.11
    
08/28/96 Seneca Point (2 m) <1.24 0.13 12.29 <2.48 
08/28/96 Seneca Point (25 <1.24 0.19 12.19 <2.48 
08/28/96 Seneca Point (50 <1.24 0.31 12.33 <2.48 
08/28/96 Deep Run (2 m) 1.8 0.18 12.17 <2.48 
08/28/96 Deep Run (25 m) 1.4 0.27 12.32 <2.48 
08/28/96 Deep Run (50 m) <1.24 0.33 12.34 <2.48 
08/28/96 West River 4.9 0.14 12.26 15.8 
08/28/96 Vine Valley <1.24 0.17 12.49 3.5
08/28/96 Hicks Point 1.7 0.16 12.47 <2.48 
08/28/96 Fall Brook <1.24 0.12 12.35 <2.48 
   
9/25/96 Seneca Point (2 m) <1.24 0.21 12.29 5.1
9/25/96 Seneca Point (25 <1.24 0.23 12.20 5.2
9/25/96 Seneca Point (50 <1.24 0.43 12.00 5.4
9/25/96 Deep Run (2 m) <1.24 0.21 12.27 4.1
9/25/96 Deep Run (25 m) <1.24 0.21 12.30 5.2
9/25/96 Deep Run (50 m) <1.24 0.43 12.39 12.4 
9/25/96 West River <1.24 0.15 13.72 8.7
9/25/96 Vine Valley <1.24 0.22 12.74 6.6
9/25/96 Hicks Point 2.5 0.21 12.60 4.9
9/25/96 Fall Brook <1.24 0.18 13.02 4.8
   
10/30/96 Seneca Point (2 m) nd 0.26 13.07 <2.48 
10/30/96 Seneca Point (25 nd 0.30 13.11 <2.48 
10/30/96 Seneca Point (50 nd 0.41 13.11 <2.48 
10/30/96 Deep Run (2 m) nd 0.25 12.98 <2.48 
10/30/96 Deep Run (25 m) nd 0.27 12.82 <2.48 
10/30/96 Deep Run (50 m) nd 0.41 12.87 <2.48 
10/30/96 West River 5.7 0.38 13.56 19.0 
10/30/96 Vine Valley <1.24 0.25 13.05 3.6
10/30/96 Hicks Point <1.24 0.25 13.15 3.5
10/30/96 Fall Brook nd 0.23 13.14 <2.48 
   
12/03/96 Seneca Point (2 m) <1.24 0.30 11.17 4.1
12/03/96 Seneca Point (25 <1.24 0.29 10.46 10.2 
12/03/96 Seneca Point (50 <1.24 0.39 11.27 5.7
12/03/96 Deep Run (2 m) <1.24 0.29 11.23 4.6
12/03/96 Deep Run (25 m) <1.24 0.29 11.10 5.3
12/03/96 Deep Run (50 m) <1.24 0.28 11.20 4.3
12/03/96 West River 2.4 0.58 12.61 8.1
12/03/96 Vine Valley <1.24 0.29 10.88 4.3
12/03/96 Hicks Point <1.24 0.28 10.99 11.1 
12/03/96 Fall Brook <1.24 0.29 11.95 5.5
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Appendix 11.  Water chemistry parameters from Canandaigua Lake during 1997. SRP = soluble reactive 
phosphorus, TP = total phosphorus, ND = non-detectable. 
 
Date Sample Site SRP (µg P/L) NO3+NO2 (mg N/L) Sodium (mg/L) TP (µg P/L)
    
1/22/97 Seneca Point (2 m) <1.24 0.39 13.39 4.8
1/22/97 Seneca Point (25 m) <1.24 0.33 12.57 8.0
1/22/97 Seneca Point (50 m) <1.24 0.33 11.93 4.5
1/22/97 Deep Run (2 m) <1.24 0.33 11.03 4.5
1/22/97 Deep Run (25 m) <1.24 0.33 10.55 3.1
1/22/97 Deep Run (50 m) <1.24 0.33 13.48 6.1
   
2/18/97 Seneca Point (2 m) <1.24 0.35 12.49 3.1
2/18/97 Seneca Point (25 m) <1.24 0.35 12.37 5.5
2/18/97 Seneca Point (50 m) <1.24 0.35 12.49 4.1
2/18/97 Deep Run (2 m) <1.24 0.35 12.49 5.9
2/18/97 Deep Run (25 m) <1.24 0.35 12.57 7.1
2/18/97 Deep Run (50 m) <1.24 0.35 12.46 3.3
   
4/30/97 Seneca Point (2 m) 4.7 0.34 12.25 2.9
4/30/97 Seneca Point (25 m) 1.8 0.35 13.10 3.8
4/30/97 Seneca Point (50 m) 3.7 0.35 12.29 4.0
4/30/97 Deep Run (2 m) 4.3 0.34 12.11 3.9
4/30/97 Deep Run (25 m) 3.8 0.34 12.22 3.5
4/30/97 Deep Run (50 m) 3.1 0.34 12.49 4.0
4/30/97 West River 3.5 0.34 12.21 4.3
4/30/97 Vine Valley 2.3 0.35 11.98 3.2
4/30/97 Hope Point 2.3 0.36 13.36 7.5
4/30/97 Fall Brook 9.0 0.32 12.45 88.2
   
06/01/97 Seneca Point (2 m) <1.24 0.30 12.19 6.3
06/01/97 Seneca Point (25 m) <1.24 0.31 13.23 5.6
06/01/97 Seneca Point (50 m) <1.24 0.31 12.65 5.6
06/01/97 Deep Run (2 m) 2.6 0.31 12.56 6.3
06/01/97 Deep Run (25 m) 2.4 0.32 12.94 4.2
06/01/97 Deep Run (50 m) <1.24 0.32 13.08 4.2
06/01/97 West River <1.24 0.30 12.15 4.9
06/01/97 Vine Valley ND 0.31 12.47 2.9
06/01/97 Hope Point 2.7 0.31 12.60 7.6
06/01/97 Fall Brook <1.24 0.28 12.21 1.6
   
06/26/97 Seneca Point (2 m) ND 0.28 13.58 4.5
06/26/97 Seneca Point (25 m) ND 0.35 12.89 5.6
06/26/97 Seneca Point (50 m) <1.24 0.38 14.73 2.9
06/26/97 Deep Run (2 m) <1.24 0.27 12.67 5.6
06/26/97 Deep Run (25 m) <1.24 0.35 12.69 <2.48
06/26/97 Deep Run (50 m) <1.24 0.36 13.04 4.0
06/26/97 West River ND 0.26 13.45 14.7
06/26/97 Vine Valley ND 0.28 11.62 5.1
06/26/97 Hope Point ND 0.25 13.04 4.5
06/26/97 Fall Brook <1.24 0.22 13.71 4.5
   
07/30/97 Seneca Point (2 m) ND 0.21 9.58 4.5
07/30/97 Seneca Point (25 m) ND 0.35 9.57 2.9
07/30/97 Seneca Point (50 m) 3.4 0.38 9.54 3.4
07/30/97 Deep Run (2 m) ND 0.21 9.86 4.5
07/30/97 Deep Run (25 m) ND 0.35 9.62 4.0
07/30/97 Deep Run (50 m) <1.24 0.38 9.42 4.0
07/30/97 West River 2.3 0.08 9.94 Contaminated Bottle
07/30/97 Vine Valley <1.24 0.21 9.69 7.2
07/30/97 Hope Point 1.8 0.21 9.83 4.5
07/30/97 Fall Brook ND 0.11 9.77 6.7
   
08/25/97 Seneca Point (2 m) ND 0.22 9.83 6.5
08/25/97 Seneca Point (25 m) ND 0.39 10.02 3.7
08/25/97 Seneca Point (50 m) ND 0.40 10.07 5.9
08/25/97 Deep Run (2 m) <1.2 0.20 9.99 3.7
08/25/97 Deep Run (25 m) ND 0.37 9.95 5.9
08/25/97 Deep Run (50 m) ND 0.39 10.16 5.9
08/25/97 West River ND 0.21 10.34 7.0
08/25/97 Vine Valley 1.7 0.21 9.88 7.6
08/25/97 Hope Point ND 0.18 10.13 4.8
08/25/97 Fall Brook ND 0.13 10.02 3.7
   
09/22/97 Seneca Point (2 m) 1.2 0.19 11.72 6.7
09/22/97 Seneca Point (25 m) <1.2 0.36 11.75 4.4
09/22/97 Seneca Point (50 m) <1.2 0.38 11.39 3.8
09/22/97 Deep Run (2 m) <1.2 0.18 11.83 5.5
09/22/97 Deep Run (25 m) 2.0 0.36 11.91 5.5
09/22/97 Deep Run (50 m) <1.2 0.39 11.75 4.4
09/22/97 West River <1.2 0.17 12.05 7.3
09/22/97 Vine Valley <1.2 0.19 12.14 5.5
09/22/97 Hope Point <1.2 0.16 11.86 3.8
09/22/97 Fall Brook <1.2 0.13 12.55 5.0
   
10/29/97 Seneca Point (2 m) <1.2 0.25 11.11 <2.48
10/29/97 Seneca Point (25 m) <1.2 0.38 10.88 <2.48
10/29/97 Seneca Point (50 m) <1.2 0.24 11.05 <2.48
10/29/97 Deep Run (2 m) <1.2 0.26 11.16 <2.48
10/29/97 Deep Run (25 m) <1.2 0.22 11.09 <2.48
10/29/97 Deep Run (50 m) <1.2 0.40 10.88 <2.48
10/29/97 West River 2.1 0.24 11.27 2.5
10/29/97 Vine Valley <1.2 0.23 10.98 <2.48
10/29/97 Hope Point <1.2 0.21 11.04 <2.48
10/29/97 Fall Brook <1.2 0.19 11.21 <2.48
   
12/04/97 Seneca Point (2 m) <1.2 0.29 12.61 3.6
12/04/97 Seneca Point (25 m) <1.2 0.28 12.43 <2.48
12/04/97 Seneca Point (50 m) <1.2 0.38 12.39 3.6
12/04/97 Deep Run (2 m) Contaminated 0.30 12.83 7.2
12/04/97 Deep Run (25 m) <1.2 0.29 12.27 <2.48
12/04/97 Deep Run (50 m) <1.2 0.31 11.52 3.0
12/04/97 West River 2.4 0.45 12.94 6.6
12/04/97 Vine Valley <1.2 0.28 12.20 <2.48
12/04/97 Hope Point <1.2 0.31 12.60 3.7
12/04/97 Fall Brook <1.2 0.31 12.31 <2.48
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Appendix 12.  Water chemistry parameters from Canandaigua Lake during 1998. SRP = soluble reactive 
phosphorus, TP = total phosphorus, ND = non-detectable. 
 
Date Sample Site SRP (µg P/L) NO3+NO2 (mg N/L) Sodium (mg/L) TP (µg P/L)
   
04/28/98 Seneca Point (2 m) <1.2 0.36 11.76 4.5
04/28/98 Seneca Point (25 m) nd 0.35 11.95 6.2
04/28/98 Seneca Point (50 m) <1.2 0.39 11.56 4.5
04/28/98 Deep Run (2 m) 1.8 0.36 11.91 3.9
04/28/98 Deep Run (25 m) <1.2 0.38 11.87 2.8
04/28/98 Deep Run (50 m) nd 0.38 11.73 2.8
04/28/98 West River 2.1 0.32 11.62 7.9
04/28/98 Vine Valley nd 0.37 11.89 3.9
04/28/98 Hope Point 2.1 0.41 12.02 4.5
04/28/98 Fall Brook nd 0.33 12.00 2.2
   
05/20/98 Seneca Point (2 m) <1.2 0.31 13.07 3.0
05/20/98 Seneca Point (25 m) <1.2 0.35 12.92 1.3
05/20/98 Seneca Point (50 m) <1.2 0.37 12.99 1.3
05/20/98 Deep Run (2 m) <1.2 0.30 12.50 <1.2
05/20/98 Deep Run (25 m) <1.2 0.36 12.69 <1.2
05/20/98 Deep Run (50 m) ND 0.39 13.11 <1.2
05/20/98 West River <1.2 0.26 13.03 10.8
05/20/98 Vine Valley 1.3 0.31 13.07 3.0
05/20/98 Hope Point ND 0.28 13.09 1.3
05/20/98 Fall Brook <1.2 0.24 13.14 3.5
   
   
06/24/98 Seneca Point (2 m) <1.2 0.26 12.92 <1.2
06/24/98 Seneca Point (25 m) <1.2 0.37 12.58 <1.2
06/24/98 Seneca Point (50 m) <1.2 0.37 12.58 <1.2
06/24/98 Deep Run (2 m) <1.2 0.25 12.85 3.4
06/24/98 Deep Run (25 m) 1.5 0.36 12.66 <1.2
06/24/98 Deep Run (50 m) <1.2 0.38 12.55 <1.2
06/24/98 West River 1.8 0.23 12.63 5.6
06/24/98 Vine Valley <1.2 0.27 12.84 2.8
06/24/98 Hope Point 1.5 0.23 12.82 3.4
06/24/98 Fall Brook <1.2 0.17 12.37 4.5
   
07/27/98 Seneca Point (2 m) <1.2 0.22 13.86 <1.2
07/27/98 Seneca Point (25 m) <1.2 0.38 13.59 <1.2
07/27/98 Seneca Point (50 m) <1.2 0.40 13.73 <1.2
07/27/98 Deep Run (2 m) <1.2 0.20 13.69 <1.2
07/27/98 Deep Run (25 m) <1.2 0.20 13.85 <1.2
07/27/98 Deep Run (50 m) <1.2 0.39 13.46 <1.2
07/27/98 West River <1.2 0.05 14.25 13.2
07/27/98 Vine Valley <1.2 0.20 13.87 <1.2
07/27/98 Hope Point <1.2 0.18 13.31 5.5
07/27/98 Fall Brook <1.2 0.07 14.31 <1.2
   
08/31/98 Seneca Point (2 m) <1.2 0.12 6.09 <1.2
08/31/98 Seneca Point (25 m) <1.2 0.33 12.61 <1.2
08/31/98 Seneca Point (50 m) <1.2 0.35 12.43 2.8
08/31/98 Deep Run (2 m) <1.2 0.22 12.63 <1.2
08/31/98 Deep Run (25 m) <1.2 0.16 4.70 4.4
08/31/98 Deep Run (50 m) <1.2 0.40 12.67 9.4
08/31/98 West River 5.8 0.08 13.65 31.7
08/31/98 Vine Valley <1.2 0.15 12.98 7.2
08/31/98 Hope Point <1.2 0.14 12.64 3.3
08/31/98 Fall Brook 10.2 0.07 9.75 3.9
   
09/30/98 Seneca Point (2 m) <1.2 0.20 12.08 <2.48
09/30/98 Seneca Point (25 m) 2.7 0.37 12.41 5.2
09/30/98 Seneca Point (50 m) 2.9 0.43 11.46 5.2
09/30/98 Deep Run (2 m) 2.1 0.16 12.09 4.6
09/30/98 Deep Run (25 m) <1.2 0.42 11.86 <2.48
09/30/98 Deep Run (50 m) 2.9 0.37 10.63 10.3
09/30/98 West River 2.2 0.18 12.14 12.0
09/30/98 Vine Valley 1.9 0.17 11.01 2.9
09/30/98 Hope Point 1.9 0.16 11.63 <2.48
09/30/98 Fall Brook 2.6 0.09 8.79 3.4
   
10/29/98 Seneca Point (2 m) <1.2 0.16 12.97 4.8
10/29/98 Seneca Point (25 m) <1.2 0.27 13.09 2.8
10/29/98 Seneca Point (50 m) <1.2 0.38 12.87 3.4
10/29/98 Deep Run (2 m) <1.2 0.15 13.07 4.0
10/29/98 Deep Run (25 m) <1.2 0.34 12.49 <2.48
10/29/98 Deep Run (50 m) <1.2 0.36 13.04 <2.48
10/29/98 West River 2.7 0.19 13.48 141.2
10/29/98 Vine Valley <1.2 0.17 12.96 2.8
10/29/98 Hope Point 1.3 0.15 12.97 <2.48
10/29/98 Fall Brook <1.2 0.12 10.95 2.8
   
11/30/98 Seneca Point (2 m) <1.2 0.29 14.16 2.6
11/30/98 Seneca Point (25 m) <1.2 0.30 14.15 <2.48
11/30/98 Seneca Point (50 m) <1.2 0.38 14.18 2.9
11/30/98 Deep Run (2 m) <1.2 0.32 14.08 <2.48
11/30/98 Deep Run (25 m) <1.2 0.27 14.20 <2.48
11/30/98 Deep Run (50 m) 3.2 0.37 14.12 4.3
11/30/98 West River <1.2 0.29 14.49 <2.48
11/30/98 Vine Valley <1.2 0.29 14.17 3.1
11/30/98 Hope Point <1.2 0.25 14.11 <2.48
11/30/98 Fall Brook <1.2 0.25 14.30 2.9
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Appendix 13.  Water chemistry parameters from Canandaigua Lake during 1999. SRP = soluble reactive 
phosphorus, TP = total phosphorus, ND = non-detectable. 
 
Date Sample Site SRP (µg P/L) NO3+NO2 (mg N/L) Sodium (mg/L) TP (µg P/L)
   
04/17/99 Seneca Point (2 m) <1.2 0.33 12.96 <2.48
04/17/99 Seneca Point (25 m) <1.2 0.34 12.83 <2.48
04/17/99 Seneca Point (50 m) <1.2 0.34 12.80 3.5
04/17/99 Deep Run (2 m) 1.4 0.33 13.06 <2.48
04/17/99 Deep Run (25 m) <1.2 0.34 12.61 2.5
04/17/99 Deep Run (50 m) <1.2 0.35 12.87 2.5
04/17/99 West River <1.2 0.30 12.72 14.9
04/17/99 Vine Valley <1.2 0.33 12.72 4.6
04/17/99 Hope Point 1.8 0.31 13.56 <2.48
04/17/99 Fall Brook 1.8 0.32 13.40 <2.48
   
   
05/21/99 Seneca Point (2 m) 1.8 0.34 13.08 6.8
05/21/99 Seneca Point (25 m) <1.2 0.34 13.00 3.0
05/21/99 Seneca Point (50 m) <1.2 0.34 12.90 4.6
05/21/99 Deep Run (2 m) 2.8 0.30 13.15 5.7
05/21/99 Deep Run (25 m) 1.8 0.33 13.04 4.1
05/21/99 Deep Run (50 m) <1.2 0.34 12.82 6.8
05/21/99 West River 1.4 0.26 13.28 3.0
05/21/99 Vine Valley 1.4 0.29 13.13 2.7
05/21/99 Hope Point 1.4 0.26 13.11 5.7
05/21/99 Fall Brook <1.2 0.25 12.88 3.0
   
   
06/29/99 Seneca Point (2 m) <1.2 0.24 13.32 5.7
06/29/99 Seneca Point (25 m) <1.2 0.32 13.06 6.3
06/29/99 Seneca Point (50 m) <1.2 0.36 12.88 4.1
06/29/99 Deep Run (2 m) <1.2 0.20 13.07 5.2
06/29/99 Deep Run (25 m) <1.2 0.33 12.76 6.3
06/29/99 Deep Run (50 m) 1.4 0.37 12.85 5.7
06/29/99 West River 1.4 0.15 13.02 10.2
06/29/99 Vine Valley <1.2 0.22 13.37 7.4
06/29/99 Hope Point <1.2 0.20 12.91 4.1
06/29/99 Fall Brook <1.2 0.12 13.23 5.7
   
   
08/12/99 Seneca Point (2 m) 2.3 0.13 10.57 3.3
08/12/99 Seneca Point (25 m) 2.7 0.31 11.79 2.7
08/12/99 Seneca Point (50 m) 2.0 0.35 5.99 2.4
08/12/99 Deep Run (2 m) 2.0 0.14 12.10 <2.48
08/12/99 Deep Run (25 m) 2.0 0.24 8.87 2.7
08/12/99 Deep Run (50 m) 3.3 0.35 12.71 3.8
08/12/99 West River 2.6 0.09 12.71 7.3
08/12/99 Vine Valley 2.0 0.13 12.03 3.8
08/12/99 Hope Point 2.0 0.13 12.60 2.7
08/12/99 Fall Brook 2.3 0.10 12.55 2.7
   
   
08/31/99 Seneca Point (2 m) 1.8 0.20 13.77 12.9
08/31/99 Seneca Point (25 m) <1.2 0.40 13.42 3.7
08/31/99 Seneca Point (50 m) <1.2 0.43 13.37 2.2
08/31/99 Deep Run (2 m) 1.6 0.19 11.46 3.7
08/31/99 Deep Run (25 m) <1.2 0.36 10.51 4.2
08/31/99 Deep Run (50 m) <1.2 0.40 13.40 <2.48
08/31/99 West River 4.5 0.09 13.80 20.0
08/31/99 Vine Valley <1.2 0.18 11.63 3.7
08/31/99 Hope Point <1.2 0.16 12.98 3.7
08/31/99 Fall Brook <1.2 0.09 11.88 4.7
   
   
10/03/99 Seneca Point (2 m) <1.2 0.14 12.71 2.8
10/03/99 Seneca Point (25 m) <1.2 0.26 13.34 4.0
10/03/99 Seneca Point (50 m) <1.2 0.35 11.03 2.8
10/03/99 Deep Run (2 m) <1.2 0.11 12.07 3.4
10/03/99 Deep Run (25 m) <1.2 0.33 12.05 4.6
10/03/99 Deep Run (50 m) <1.2 0.35 11.75 <2.48
10/03/99 West River <1.2 0.10 13.61 7.5
10/03/99 Vine Valley <1.2 0.13 13.26 2.8
10/03/99 Hope Point <1.2 0.11 13.12 2.8
10/03/99 Fall Brook <1.2 0.08 13.76 2.8
   
   
10/27/99 Seneca Point (2 m) <1.2 0.18 12.05 4.6
10/27/99 Seneca Point (25 m) <1.2 0.28 13.12 6.7
10/27/99 Seneca Point (50 m) <1.2 0.38 12.43 4.6
10/27/99 Deep Run (2 m) <1.2 0.16 13.15 5.1
10/27/99 Deep Run (25 m) <1.2 0.37 13.02 5.1
10/27/99 Deep Run (50 m) <1.2 0.38 12.69 5.1
10/27/99 West River 1.5 0.21 10.81 30.8
10/27/99 Vine Valley <1.2 0.17 11.59 7.8
10/27/99 Hope Point <1.2 0.15 11.75 12.5
10/27/99 Fall Brook <1.2 0.13 11.45 12.6
   
   
11/24/99 Seneca Point (2 m) 2.0 0.17 11.78 8.9
11/24/99 Seneca Point (25 m) 2.0 0.20 11.49 7.4
11/24/99 Seneca Point (50 m) 3.3 0.32 12.61 7.4
11/24/99 Deep Run (2 m) 2.0 0.21 11.76 6.7
11/24/99 Deep Run (25 m) 2.0 0.18 12.14 7.4
11/24/99 Deep Run (50 m) 1.8 0.33 11.78 8.9
11/24/99 West River 2.3 0.19 11.76 8.2
11/24/99 Vine Valley 2.3 0.18 10.62 7.4
11/24/99 Hope Point 2.0 0.17 7.39 9.6
11/24/99 Fall Brook 1.3 0.14 12.16 6.7
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Appendix  14.  Baseline, event and baseline + event mean annual loadings for the period January 1997  to 
January 2000. TP = total phosphorus, TSS = total suspended solids, TKN = total kjeldahl nitrogen. 
 
    
 Discharge TP NO2 TSS CL TKN Discharge TP NO2 TSS CL TKN
 (m3) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha) (m3) (kg) (kg) (kg) (kg) (kg)
T1 Fall Brook Baseline 8,199,026 0.13 10.3 23.8 318.5 2.2 8,199,026 208 15871 36863 492943 3430
T2 Deep Run Baseline 3,091,517 0.06 11.5 11.4 200.2 1.3 3,091,517 54 10225 10083 177669 1116
T3 Gage Gully Baseline 402,842 0.03 5.0 2.2 89.8 0.7 402,842 8 1473 665 26603 198
T4 Fisher Gully Baseline 186,137 0.05 0.8 9.6 31.7 0.8 186,137 4 58 732 2403 61
T6 Lower Vine Baseline 6,178,298 0.10 3.9 10.9 132.9 1.5 6,178,298 129 4886 13541 164780 1848
T8 Lower West Baseline 102,214,382 0.67 4.3 118.5 328.7 6.6 102,214,382 6450 41192 1145802 3179190 63682
T9 Clark Gully Baseline 1,208,861 0.03 0.3 9.7 16.2 0.4 1,208,861 11 105 3273 5483 143
T10 Conklin  Baseline 2,598,382 0.03 0.1 4.6 39.2 1.9 2,598,382 21 109 3619 30850 1504
T11 Upper Naple Baseline 26,255,722 0.03 2.4 11.2 80.0 0.6 26,255,722 247 18361 85412 611315 4824
T13 Cook Point Baseline 3,038,189 0.09 2.5 40.0 717.8 2.0 3,038,189 39 1048 16548 297263 822
T14 Hicks Point Baseline 2,246,725 0.09 2.9 24.9 488.4 3.2 2,246,725 17 529 4503 88202 571
T15 Seneca Baseline 3,169,105 0.15 1.0 23.5 107.0 1.1 3,169,105 168 1084 26277 119631 1255
T16 Barnes Baseline 593,448 0.02 0.3 3.6 130.2 0.5 593,448 7 117 1225 44619 165
T17 Menteth Baseline 3,763,627 0.02 1.0 4.2 102.0 0.6 3,763,627 26 1739 7006 171718 1084
T18 Tichenor Baseline 2,653,180 0.05 1.5 13.1 142.6 1.4 2,653,180 52 1481 12593 136622 1339
TSB Sucker Baseline 11,610,983 0.23 7.4 20.8 678.7 3.0 11,610,983 531 17295 48605 1582630 6882
T24 Tannery Baseline 2,541,288 0.03 0.3 10.9 20.5 0.4 2,541,288 45 461 17037 32121 680
T25 Eelpot Baseline 6,801,210 0.04 2.3 9.2 44.3 0.6 6,801,210 104 6488 26301 126802 1678
T26 Reservoir Baseline 3,956,965 0.03 1.5 8.3 59.8 0.4 3,956,965 46 2254 12870 92975 650
T27 North Naples Baseline 10,239,930 0.04 2.1 4.1 42.9 0.4 10,239,930 171 8592 16687 176699 1623
    
    
    
    
T1 Fall Brook Event 5,837,864 1.09 8.5 992.2 117.0 6.7 5,837,864 1684 13176 1535744 181074 10327
T2 Deep Run Event 3,527,480 1.41 9.9 1,246.8 135.9 6.8 3,527,480 1251 8746 1106515 120575 6076
T3 Gage Gully Event 964,724 1.21 10.4 1,019.8 107.9 6.1 964,724 358 3087 302196 31973 1808
T4 Fisher Gully Event 157,436 0.40 0.7 495.7 17.4 2.2 157,436 31 54 37629 1323 163
T6 Lower Vine Event 4,790,415 1.25 5.3 902.1 73.3 5.7 4,790,415 1546 6624 1118811 90957 7084
T8 Lower West Event 26,762,217 0.33 2.0 203.1 60.6 2.5 26,762,217 3215 19215 1964588 585920 24304
T9 Clark Gully Event 564,753 0.10 0.6 163.3 7.9 0.6 564,753 34 197 55229 2683 218
T10 Conklin  Event 1,740,716 0.15 0.3 210.9 13.5 0.9 1,740,716 121 239 166078 10642 682
T11 Upper Naple Event 20,606,285 1.15 1.6 1,803.5 42.7 3.1 20,606,285 8776 12006 13781407 326216 23314
T13 Cook Point Event 1,456,176 0.52 1.5 710.2 287.7 2.7 1,456,176 217 641 294108 119153 1103
T14 Hicks Point Event 1,080,469 0.36 2.1 664.7 260.8 3.5 1,080,469 65 383 120043 47097 635
T15 Seneca Event 2,905,478 0.30 1.0 413.4 60.2 1.9 2,905,478 331 1110 462469 67371 2102
T16 Barnes Event 591,039 0.07 0.6 97.1 69.1 0.7 591,039 25 195 33275 23684 235
T17 Menteth Event 2,261,357 0.13 0.7 161.4 44.1 0.9 2,261,357 217 1255 271621 74230 1447
T18 Tichenor Event 3,169,495 0.37 2.8 317.8 98.6 3.1 3,169,495 354 2698 304484 94493 2936
TSB Sucker Event 5,842,622 0.75 3.3 406.1 138.7 3.3 5,842,622 1749 7761 946982 323447 7775
T24 Tannery Event 3,082,957 0.07 0.5 39.7 15.2 0.8 3,082,957 105 799 62376 23822 1249
T25 Eelpot Event 3,629,203 0.14 1.1 233.1 20.9 0.8 3,629,203 405 3289 667428 59733 2284
T26 Reservoir Event 3,802,717 0.28 2.1 212.9 49.5 0.8 3,802,717 433 3191 330769 76904 1180
T27 North Naples Event 8,279,512 0.10 1.0 254.7 28.4 0.7 8,279,512 425 4291 1048749 116931 2976
    
    
    
    
T1 Fall Brook Event+Baseline 14,036,891 1.2 18.8 1,016.0 435.4 8.9 14,036,891 1892 29047 1572607 674017 13757
T2 Deep Run Event+Baseline 6,618,998 1.5 21.4 1,258.1 336.0 8.1 6,618,998 1305 18972 1116598 298244 7191
T3 Gage Gully Event+Baseline 1,367,566 1.2 15.4 1,022.1 197.7 6.8 1,367,566 366 4560 302861 58576 2006
T4 Fisher Gully Event+Baseline 343,573 0.5 1.5 505.4 49.1 3.0 343,573 34 112 38361 3727 225
T6 Lower Vine Event+Baseline 10,968,713 1.4 9.3 913.0 206.2 7.2 10,968,713 1674 11510 1132352 255738 8932
T8 Lower West Event+Baseline 128,976,599 1.0 6.2 321.6 389.3 9.1 128,976,599 9664 60406 3110390 3765110 87986
T9 Clark Gully Event+Baseline 1,773,614 0.1 0.9 173.0 24.1 1.1 1,773,614 45 302 58503 8165 360
T10 Conklin  Event+Baseline 4,339,097 0.2 0.4 215.5 52.7 2.8 4,339,097 143 348 169696 41493 2186
T11 Upper Naple Event+Baseline 46,862,007 1.2 4.0 1,814.7 122.7 3.7 46,862,007 9023 30367 13866819 937531 28138
T13 Cook Point Event+Baseline 4,494,364 0.6 4.1 750.1 1,005.5 4.7 4,494,364 255 1689 310656 416416 1926
T14 Hicks Point Event+Baseline 3,327,193 0.5 5.0 689.6 749.2 6.7 3,327,193 82 912 124545 135299 1207
T15 Seneca Event+Baseline 6,074,583 0.4 2.0 436.9 167.2 3.0 6,074,583 498 2194 488746 187002 3358
T16 Barnes Event+Baseline 1,184,486 0.1 0.9 100.7 199.3 1.2 1,184,486 32 312 34500 68303 400
T17 Menteth Event+Baseline 6,024,984 0.1 1.8 165.5 146.1 1.5 6,024,984 243 2994 278628 245948 2531
T18 Tichenor Event+Baseline 5,822,675 0.4 4.4 330.9 241.2 4.5 5,822,675 407 4179 317077 231115 4274
TSB Sucker Event+Baseline 17,453,605 1.0 10.7 427.0 817.4 6.3 17,453,605 2280 25056 995587 1906078 14657
T24 Tannery Event+Baseline 5,624,245 0.1 0.8 50.6 35.6 1.2 5,624,245 150 1259 79413 55943 1929
T25 Eelpot Event+Baseline 10,430,414 0.2 3.4 242.3 65.1 1.4 10,430,414 509 9776 693728 186535 3962
T26 Reservoir Event+Baseline 7,759,682 0.3 3.5 221.1 109.3 1.2 7,759,682 479 5445 343640 169879 1829
T27 North Naples Event+Baseline 18,519,442 0.1 3.1 258.7 71.3 1.1 18,519,442 596 12883 1065436 293631 4598
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Appendix 15. Water chemistry data from the Naples Creek monitoring station January 1999 to January 2000. 
Date Sample Information TP Nitrate TKN Chloride TSS
  (µg P/L) (mg N/L) (µg N/L) (mg/L) (mg/L)
      
01/23/99 Event Naples Rise 1/23/99 461.0 0.82 2980 32.2 714.0
01/24/99 Event Naples Fall 1/24/99 420.0 1.02 1190 18.4 299.0
03/22/99 Baseline 20.4 5.90 360 20.9 14.5
03/29/99 Baseline 11.6 0.64 390 16.2 13.4
04/02/99 Baseline 12.7 0.66 430 14.1 18.4
04/12/99 Baseline 7.7 0.57 120 18.2 20.4
04/19/99 Baseline 12.2 0.67 100 18.3 22.7
05/03/99 Baseline 5.6 0.63 <50 19.3 40.6
05/10/99 Baseline 4.5 0.58 <50 19.7 52.0
05/17/99 Baseline <2.5 0.68 <50 21.7 49.2
05/24/99 Baseline 3.9 0.77 <50 22.9 66.5
05/25/99 Event comp1 5/25 samps 1-12 47.4 0.69 <50 22.4 96.7
05/25/99 Event comp2 5/25 samps 13-24 9.5 0.56 <50 21.7 52.4
06/01/99 Baseline 3.9 0.80 <50 24.9 <0.1
06/02/99 Baseline 90.5 0.86 760 25.2 80.9
06/07/99 Baseline 8.5 1.06 60 24.7 44.3
06/14/99 Baseline 10.7 1.12 120 26.3 50.2
06/21/99 Baseline 5.7 1.08 150 25.8 43.6
06/28/99 Baseline 41.2 0.93 370 22.2 34.6
07/02/99 Baseline 94.5 0.64 860 20.6 370.9
07/05/99 Baseline 9.9 0.65 180 27.9 59.0
07/12/99 Baseline 2.5 0.77 60 29.4 61.8
07/19/99 Baseline <2.5 0.76 <50 31.6 53.2
07/28/99 Baseline 172.5 0.98 350 Low volume Low volume
08/02/99 Baseline 17.8 0.69 50 31.2 58.4
08/09/99 Baseline 7.0 0.79 50 26.8 47.4
08/16/99 Baseline 3.0 0.74 <50 31.6 59.2
08/23/99 Baseline 4.8 0.77 60 29.1 55.4
08/30/99 Baseline 7.5 0.68 <50 31.8 41.8
09/07/99 Baseline 21.9 0.64 140 28.7 43.2
09/13/99 Baseline 8.2 0.52 220 34.7 57.9
09/16/99 Event 9/16/99 354.3 0.48 2700 19.7 559.0
09/17/99 Event 9/17/99 29.9 0.37 430 22.1 62.3
09/20/99 Baseline 16.7 0.65 <50 32.1 65.2
09/27/99 Baseline 5.5 0.65 <50 34.4 35.3
10/04/99 Baseline 61.4 0.77 320 24.7 102.5
10/12/99 Baseline 11.8 0.52 <50 33.2 44.2
10/13/99 Event 10/13/99 #1 116.0 0.51 470 23 144.8
10/14/99 Event 10/14/99 #2 53.1 0.55 340 24.5 40.2
10/18/99 Baseline 7.5 0.47 330 30.3 66.2
10/25/99 Baseline 3.4 0.40 310 31.1 55.8
11/01/99 Baseline 3.4 0.46 340 31.3 47.4
11/08/99 Baseline 3.4 0.48 110 32.2 1.7
11/10/99 Event 11/10/99 Rise 21.7 0.55 1020 31.3 56.5
11/10/99 Event 11/10/99 Fall 8.9 0.31 330 28.5 56.6
11/15/99 Baseline 3.5 0.17 300 30.8 60.2
11/22/99 Baseline 12.5 0.49 370 30.5 57.8
11/26/99 Event 11/26/99 Rise 248.6 0.52 1160 53.5 352.0
11/26/99 Event 11/26/99 Fall 64.4 0.43 630 40.4 Low volume
11/29/99 Baseline 10.3 0.53 250 31.8 Low volume
12/06/99 Baseline 3.5 0.5 120 32.9 Low volume
12/13/99 Baseline 11.1 0.63 80 25.7 25.6
12/15/99 6pm event grab 45.2 0.50 300 34.4 64.5
12/15/99 9pm event grab 31.1 0.50 250 30.1 48.6
12/16/99 Baseline 18.1 0.45 220 27.5 44.8
12/20/99 Baseline 6.9 0.45 240 26 46.7
12/27/99 Baseline 5.2 0.86 180 28.3 41.5
01/03/00 Baseline 43.5 0.76 240 27 43.3
01/03/00 Event 1/3-1/4/00 Rise 92.5 0.66 360 33.8 144.8
01/03/00 Event 1/3-1/4/00 Fall 67.7 0.57 360 29.4 54.2
  
 Baseline Mean 19.4 0.79 250 26.8 54.4
 Event Mean 129.5 0.57 894 29.1 183.0
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Appendix 16.   Deicing salt usage in the Canandaigua Lake watershed. Winter 1998-99.  1998-99 snowfall data: 111.7 inches (Oct.- 
April), Source: National weather Service, Rochester, NY 
 
Municipality or 
Agency 
Total Road 
Milage 
Maintained 
Milage 
Within 
Watershed* 
Percent 
Within 
Watershed
Total AMT 
Salt 
Used(Tons)
Salt Used 
Within 
Watershed 
Salt per Mile 
(Tons) 
Storage Pile 
in 
Watershed 
Village of Naples 8.75 8.75 100 100 100 11.4 Yes 
Town of Naples 60.87 55.6 91 1500 1365 24.6 Yes 
Town of S. Bristol 44.25 27.4 62 1250 775 28.2 Yes 
Town of Canandaigua 112 61.4 55 2700 1299** 24.1 Yes 
City of Canandaigua 44 29.33*** 67 1480 992 33.6 No 
Town of Hopewell 55 2.3 4.2 1005 42 18.3 No 
Town of Gorham 90 52.1 58 1800 1044 20.0 No 
Village of Rushville 2.65 2.65 100 9 9 3.4 Yes 
Town of Potter 52.95 8.85 17 445 76 8.4 No 
Town of Middlesex 71 68.05 96 700 613** 9.8 Yes 
Town of Italy 40 22.9 57 500 285 12.5 No 
NYS DOT Ontario Co. 169.45 49.5 29 5748 1667 33.9 Yes 
NYS DOT Yates Co. 100 2.6 2.6 3500 91 35.0 No 
TOTAL  391.43   8358 20.2 (Avg.)  
*Does not include seasonal roads not maintained during the winter season. 
**Takes into account gravel roads salted at 50% paved rate – 15 miles in Canandaigua, 11 miles in Middlesex 
***Assumes 2/3 is within the watershed, Per Steve Lewandowski (SWCD) 
